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Abstract
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The purpose of this study was to explore the relationships between different
variables and whether a student attained an on-time graduation outcome. A retrospective
cohort study was conducted within a single school division in central Virginia serving a
population of 8,338 students. The organizational structure of the school division was
unique as it is comprised of two combined schools and two high schools fed by a separate
middle school.
The study utilized logistic regression and ROC analysis to identify the variables
most predictive of graduation for use in an EWS. The model was designed to be
predictive in nature and included variables identified in the literature to predict academic
and graduation outcomes.
Six research questions were addressed in this study: What variables should be
included in an EWS implemented within the setting of study? While optimizing
sensitivity and specificity, what are the optimal cut-points for the indicators selected for
use in the EWS? How does the six-year on-time graduation rate compare between
students identified as on-track to that of students flagged as off-track in the sixth grade?
How does the six-year on-time graduation rate compare between students identified as
on-track to that of students flagged as off-track in the sixth grade? How does the fourxiv
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year on-time graduation rate compare between students identified as on-track to that of
students flagged as off-track in the ninth grade? To what degree is on-track status related
at the sixth and ninth-grade transition years? What impact do normative transitions have
on the prevalence of off-track status?
At the middle and high school levels, indicators related to attendance, behavior,
and course outcomes were identified as predictive of graduation outcomes. This study
identified indicators related to course outcomes/academic performance as the most
powerful predictors of students not graduating on time. Correlation analysis identified
off-track status in the ninth grade as having a stronger relation to not graduating on time
than off track status in the sixth grade (r(506) = .370, p < .001 compared to r(506) = .301,
p < .001). Additionally, this study identified that the number of normative transitions a
student experienced was not significant in the frequency in which students acquire offtrack status in the ninth grade, 𝜒 2(1, N = 506) = .978, p = .323.

xv
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CHAPTER 1: INTRODUCTION
Statement of the Problem
In what can be called a national crisis, the high school dropout problem continues
to negatively impact Virginia and the nation as a whole. With approximately 7,000
students across the nation and 200 in the state of Virginia making the decision to quit
school every day (Alliance for Excellent Education, 2010), the social and economic
impact is profound.
As recently as 2008, the discussion on dropping out has become even more
intense as minimum on-time graduation rates became mandated by State and Federal
Departments of Education with state accreditation and Annual Yearly Progress at stake.
On-time graduation refers to a student earning their high school diploma within four
years of the first time they enter the ninth grade (VDOE, 2011).
To address the dropout crisis and to ensure students meet on-time graduation
benchmarks, many school systems have embarked on the implementation of data-driven
initiatives designed to identify students at risk for dropping out of school early in their
academic careers. These Early Warning Systems (EWS) rely on Early Warning
Indicators (EWI): measures of academic and behavioral data found to be valid predictors
of graduation. Early warning indicators typically focus on the ABCs of student data:
attendance, behavior, and course performance. These are variables that directly and
indirectly measure student engagement and academic performance. An impactful and
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efficient EWS is comprised of locally validated EWIs set to specific thresholds sensitive
and specific to the population being monitored. Once an EWS is implemented, the
identification of students determined to be off-track may commence, encouraging
appropriate interventions are directed to students at risk.
Unfortunately, the bulk of research on high school dropouts and EWSs is
conducted in urban and suburban settings that produce large numbers of dropouts. Rural
or rural-fringe school systems may have variables impacting student populations and
school outcomes in ways that make these urban studies irrelevant to their unique settings.
This study will attempt to fill the gaps currently found in the literature and add to the
research available bridging transition years to high school outcomes. Rather than
focusing only on the identification of potential dropouts, this EWS will be designed with
the goal of identifying students who fail to achieve on-time graduation.
Purpose of the Study
The purpose of this study was to efficiently and accurately identify students offtrack for on-time graduation within the school system hosting the study. By utilizing an
EWS and locally validating the thresholds of specific EWIs, early identification of
students at risk for delayed graduation or dropping out of high school can occur, allowing
for sufficient time to implement successful interventions.
Significance of the Study
This study provided an opportunity to create and validate EWIs specific to the
setting and student population researched in the study. Calculating the thresholds of
specific high-yield indicators identified in this setting will ensure the accurate and
efficient identification of students at risk for not graduating on time with their respective
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cohorts. This may prove to be extremely beneficial to the school system hosting the
research as it could influence policy and procedures implemented within the division as
well as stimulate a change in practices at the building level. Ultimately, the impact of
this study could result in improved school outcomes and student success as measured by
on-time graduation rates.
This study could also add significant contributions to the current literature base
which is lacking quality research in the realm of EWSs implemented in rural settings—it
is currently dominated by urban and suburban research. The study is also unique in that
it focuses on the transitional years (sixth and ninth grades). A substantial proportion of
EWS research is focused on ninth grade and later. This could be important for school
systems and educational settings with varied grade-level structures (i.e. a combined
school housing grades 6 through 12 compared to a traditional 6-8 middle school/9-12
high school structure).
Identifying graduation outcomes and on-track status as being impacted by
normative transitions could stimulate the delivery of interventions aimed at reducing the
impact of the transition.
Research Questions
An EWS tool was populated with longitudinal student data from two cohorts’
educational pathways. Data collected spanned grade 6 through anticipated on-time
graduation. This study was guided by the following research questions:
R1: What variables should be included in an EWS implemented within the setting of
study?
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H1: Indicators, identified through seminal research studies validating EWIs will
be the most powerful EWIs in identifying students flagged as at risk for failing to
graduate on time in this setting.
R2: While optimizing sensitivity and specificity, what are the optimal cut-points for the
indicators selected for use in the EWS?
H2a: Due to the rural setting and local context within the setting being studied,
indicator thresholds will vary from suggested levels proposed from studies
conducted in urban and suburban settings.
H2b: Due to the rural setting and local context within the setting of study,
precision, sensitivity, and specificity of these indicators will differ from previous
studies conducted in urban and suburban settings.
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
H3: Sixth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students.
R4: How does the four-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the ninth grade?
H4a: Ninth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students.
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H4b: Ninth grade indicators will be more significant in predicting on-time
graduation than sixth grade indicators.
R5: To what degree is on-track status related at the sixth and ninth-grade transition
years?
H5a: Students identified as off-track in the sixth grade will be correlated to
students flagged off-track in the ninth grade.
H5b: There will be a greater number of students flagged off-track in the ninth
grade than in the sixth grade.
R6: What impact do normative transitions have on the prevalence of off-track status?
H6a: The prevalence in which students develop off-track flags will be greater in
the years in which students experience a transition compared to non-transition
academic years.
H6b: There will be variance between the prevalence of students developing offtrack indicators related to the number of normative transitions they experience.
Conceptual Framework
The conceptual framework for this study, as seen in Figure 1.1, explored the
trajectories and graduation outcomes of students based on their on-track status during the
normative transition years of sixth and ninth grades through expected on-time graduation.
Analyzing on-track status during transition years could provide insight into the impact of
normative transitions on student engagement and academic success. Furthermore,
relationships between on-track status and graduation outcomes may be identified, as well
as insight into the persistence of off-track status through a student’s educational pathway.
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Figure 1.1
Conceptual Framework – Six-Year Cohort

The paths of students were followed to determine if their flagged status changed
over the years and to determine the likelihood of on-time graduation for students flagged
as off-track compared to students who are on-track.
Methodology
The researcher conducted a retrospective cohort study within a single school
division serving a population of 8,338 students in central Virginia. The school division is
comprised of two high schools (grades 9-12), two combined schools (grades 6-12), and
two middle schools (grades 6-8). The National Center for Education Statistics (NCES)
differentiates locale designations between the high schools within the county, identifying
high school one as town: distant, high school two as suburb: midsize, high school three as
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rural: fringe, and high school four as rural: distant (NCES, 2016). The entire cohorts of
the graduating classes of 2014 and 2015 served as the participants of this study.
A quantitative approach was undertaken through a retrospective longitudinal
research study. The methodology that was implemented was similar to that of Uekawa et
al.’s (2010) identification of early warning indicators in Delaware. Data analysis
followed three steps:
1. Explore independent variables to identify the strongest EWIs correlated to
negative graduation outcomes (not graduating on time).
2. Variables that were determined to be statistically significant in relation to an
individual’s failure to complete high school on time were analyzed by
regression analysis to determine which predictors and regression models were
the strongest.
3. Specific cut-points were calculated for all important indicators utilizing
Receiver Operating Characteristic (ROC) curve analysis.
Archival data spanning seven years were compiled and analyzed from the
graduating classes of 2014 and 2015. Student characteristics and data generated during
the middle and high school years were the focus of the study. Statistical analysis was
then implemented to identify statistically significant variables impacting graduation
outcomes. Multivariate models were then explored with the objective of identifying the
most profound EWIs. Where appropriate, locally verified thresholds were calculated to
determine optimal cut-points for indicators determined to be significantly related to
negative graduation outcomes. The primary goal of the researcher was to explore the
relationships between different variables and whether a student attained an OTG

Central Virginia EWS

8

outcome. The model was designed to be predictive in nature and included variables
identified in the literature to predict academic and graduation outcomes. Once EWIs
were determined, systematic flagging of students identified as off-track for failing to
graduate on time or dropping out of school commenced through the locally validated
EWS.
Dissertation Organization
This dissertation is organized into five sections. Chapter 1 provides a brief
overview of the problem statement and purpose of the study along with the research
questions and accompanying hypothesis. The overall structure of the study is then
concisely communicated as the conceptual framework is presented, along with the
methodology of the compilation and quantitative analysis of data collected. Chapter 2
provides a review of current literature as studies related to drop out, early warning
systems, and early warning indicators are presented. Theoretical frameworks are
identified in the popular research with the academic mediation theory (Battin-Pearson,
Newcomb, Abbott, Hill, Catalano, & Hawkins, 2000; Rumberger & Lim, 2008), student
engagement theories (Finn, 1989; 1993; Finn & Cox, 1992), and life-course perspective
(Giele & Elder, 1998) providing substantial rationale for both the process of dropping out
and the interventions implemented to combat drop out and non-on time graduation.
Longitudinal data tracking system called EWS is described, as is the EWI of which they
are comprised. Finally, the impact of the transition years of sixth and ninth grades as
described in the literature is presented. Chapter 3 discusses the setting in which the study
will occur and describes the data collection process. All variables are presented along
with the quantitative analysis and statistical tests that will be conducted to analyze the
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data. Chapter 4 presents the results of the data analysis and describes the logistic
regression models created in each grade level. The creation of specific cut-points for all
univariate indicators are also discussed. The results of statistical analysis will then be
utilized to provide detailed answers for each of the six research questions. The fifth and
final chapter presents the researchers conclusions and a discussion of the results of the
studies.
Description of Terms
Cohort: A group of students who are educated at the same time. An example
would be a grade level. As it relates to on-time graduation, a cohort is a group of
students who enter the ninth grade for the first time together with the expectation of
graduating within four years (VDOE, 2011a).
Cut-Point or Threshold: A fixed point on a continuous scale that indicates the
threshold for a predictor above or below which an outcome is likely to occur (Uekawa,
Merola, Fernandez, & Porowski, 2010).
Early Warning Indicators: Measures of student behavior and/or performance
linked to empirically derived thresholds, below which, students have strong probabilities
of not achieving essential educational outcomes (Bruce, Bridgeland, Fox, & Balfanz,
2011).
Early Warning System: A tool that uses information about student attendance,
course failures, and behavior to identify or flag students who are at risk for not being at
grade level, not being promoted to the next grade, and/or not graduating from high school
(Therriault et al., 2013).
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On-Time Graduation (OTG): A student earning their high school diploma within
four years of the first time they enter the ninth grade (VDOE, 2011b).
Precision: The total number of students flagged for dropping out who ultimately
drop out compared to those flagged but ultimately graduate. Also described as positive
predictive value (Bowers, Sprott, & Taff, 2012).
Sensitivity: The total number of students flagged for dropping out compared to the
number of students who ultimately drop out. Also described as the true-positive
proportion (Bowers, Sprott, & Taff, 2012).
Specificity: The number identified for graduation compared to the total number of
graduates. Also described as the true-negative proportion (Bowers, Sprott, & Taff,
2012).
Virginia Federal Graduation Indicator: Calculated by:
Standard & Advanced Studies Diploma Graduates in Year X
[(# of 1st time entering 9th graders in Year X – 4) + (Transfers in) – (Transfers out)]
Cohort graduation rate including only Standard and Advanced Studies diplomas in the
numerator with no flexibility for limited-English proficient students or students with
disabilities. Published on school report cards & used for AYP (VDOE, 2011b).
Virginia Graduation and Completion Index: Calculated by:
Weighted Values for Cohort & Carryover Diploma Graduates, GEDs, Still-Enrolled Non-Graduates & Completers in
Year X

[(First-time 9th graders in year X-4) + (Transfers in) – (Transfers out) + (Carryover students)]

Accreditation factor awarding full credit for students earning Board of Education
approved diplomas and partial credit for other outcomes. Calculation includes
“carryover” students from previous cohorts (VDOE, 2011b).
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Limitations of the Study
This study was limited by the accuracy and completeness of all data included in
the school divisions data warehouse. This study cannot be interpreted as a means to
identify the causes of delayed graduation or drop out. It is intended to provide insight
into the variables and student characteristics associated with a greater likelihood of
failing to graduate on time within the setting of the study.
This study may be limited in generalizability outside of the setting in which
research is conducted. Generalizability, even in the context of the county, may be
slightly in question due to the school-to-school variations of the high schools within the
county in terms of student populations and characteristics, size, grade levels contained
within, class structure, and numerous other variables. Limiting the study to only two
cohorts may also impose limitations in the strength and accuracy of the early warning
indicators identified in the study and limit their generalizability to other settings.
This study cannot be interpreted as a means to identify the causes of delayed
graduation or drop out. It is intended to provide insight into the variables and student
characteristics associated with a greater likelihood of delayed graduation or drop out
within the setting of the study.
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CHAPTER 2: REVIEW OF THE RELATED LITERATURE
In what has been called a national crisis, the high school dropout problem
continues to negatively impact Virginia and the nation as a whole. With over a million
students across the nation making the decision to drop out of high school each year
(Alliance for Excellent Education, 2012), the social and economic impacts are
tremendous. High school dropouts typically face diminishing opportunities in
employment and financial stability (Bridgeland, Dilulio, & Morison, 2006; Jerald, 2006).
Data provided by the Bureau of Labor Statistics (2016) showed an unemployment rate of
8.6% for high school dropouts compared to 2.6% for individuals with a college degree.
The U.S. Census Bureau (2014) reported median income earnings of $39,386 for high
school dropouts compared to $58,964 of high school completers. The Alliance for
Excellent Education (2011) reported that if the 2010-2011 dropouts in the state of
Virginia were converted to graduates, the state’s economy would benefit by $3.99 billion
over the lifetime of these students. Nationally, the impact is estimated at $154.3 billion.
High school dropouts are more likely to commit crimes, be incarcerated, receive
public assistance, and live in poverty (Bridgeland et al., 2006; Jerald, 2006; Rumberger &
Lim, 2008). Taking action to ensure students remain in school through graduation could
potentially save taxpayers significantly by reducing crime and crime-related costs,
expanding tax revenues, and improving citizenship (Alliance of Excellent Education,
2011; 2013; Bridgeland et al., 2006; Jerald, 2006; Rumberger & Lim, 2008). Even
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incremental improvements in graduation rates can stimulate significant economic benefit.
The Alliance of Excellent Education (2013) calculated that a 5% increase in male high
school graduation rates would equate to an annual benefit of $395 million to state
economy (a crime-related savings of $362 million and $33 million in additional annual
earnings). Nationally, this economic impact approaches $19.7 billion (The Alliance of
Excellent Education, 2013).
As recently as 2008, the discussion of high school dropouts has become even
more intense as specific on-time graduation rates have become set and mandated by the
State and Federal Departments of Education, with state accreditation and Annual Yearly
Progress at stake. On-time graduation refers to a student earning their high school
diploma within four years of the first time they enter the ninth grade (VDOE, 2011).
Despite recent and consistent improvements in the national graduation rate, which
reached its highest level ever at 82% (Kena, Hussar, McFarland, de Brey, Musu-Gillette,
Wang, & Barmer, 2016), serious attention is still warranted. Approximately 25% of
public high school students, 30% of minority students, and 40% of students with a
disability fail to graduate on time (Stetser & Stillwell, 2014). Delayed graduation, while
providing utility to the student, negatively impacts the accreditation status and annual
yearly progress achieved by schools and school systems.
In Virginia, approximately 100 students drop out of high school every day, with
roughly 66% of these non-graduates becoming unemployed (Editorial Projects in
Education Research Center, 2013). Many Virginia school divisions now proactively use
data to identify students who are at risk of dropping out while they are still early in their
academic careers (Bentler, 2013). The Virginia Department of Education, in
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collaboration with the National High School Center, adopted the Virginia Early Warning
System (VEWS) to predict which students are at risk for dropping out of high school.
Additional initiatives, such as the Virginia Middle School Research Alliance and
Regional Educational Laboratories (REL) Appalachia, utilize longitudinal data to identify
students at risk.
Coined early warning systems (EWS), these initiatives use early warning
indicators (EWI)—practical measures of key academic and behavioral data found to be
valid predictors of graduating high school on time (Jerald, 2006). Early warning
indicators typically focus on the ABCs of longitudinal student data—attendance,
behavior, and course performance. Each are identifiable characteristics related to student
engagement and academic performance (Bruce et al., 2011; Jerald, 2006).
Over the past decade, the bulk of early warning systems have been typically
focused on indicators appearing during the ninth grade transition year because the
predictive ability of indicators at this time is significant (Allensworth & Easton, 2005;
2007; Balfanz, Wang, & Byrnes, 2010; Mac Iver & Mac Iver, 2010a; Neild & Balfanz,
2006). A variety of data tracking software packages are available and often utilize EWIs
relating to attendance, behavior, and course outcomes. Indicator thresholds are adjustable
to fit the population being monitored. These tools include the National High School
Center’s EWS High School Tool and VEWS. School divisions and states are also
developing and implementing their own proprietary programs.
Increasingly, educators want early warning systems that identify risk indicators as
early as the sixth grade year (Balfanz, Herzog, & Mac Iver, 2007; Mac Iver, Durham,
Plank, Farley-Ripple, & Balfanz, 2008; Baltimore Education Research Consortium,
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2011). To meet this need, the National High School Center created a specific tool to
assist in data collection at this level: The EWS Middle Grades Tool. The normative
transition to the sixth grade is impactful in shaping both the educational trajectories of
students (Roderick, 1993; Alspaugh, 1995b; 1998) and the overall educational outcomes.
Developing and identifying specific early warning indicators for this transition period
could provide insights that are highly predictive of students’ educational outcomes
(Roderick, 1993; Balfanz, Herzog, & Mac Iver, 2007).
This literature review will be presented in five sections, beginning with an
overview of the theoretical constructs, theories, and variables influencing the educational
outcomes of dropping out and delayed graduation. The second section of this chapter
describes EWSs and the specific types of data that allow for the creation of early warning
indicators. Rationale for their inclusion in EWS will also be discussed. The third section
will discuss the challenges of navigating normative transitions along the educational path
and the impact these transitions may have on overall educational outcomes. Next,
multiple studies that explore the creation and success of a variety of EWSs will be
reviewed, highlighting the indicators included for use in various locations. The final
section of this chapter will discuss the development, criteria, and need for high-yield
indicators to maximize the efficiency of an EWS.
Academic resources were compiled through the utilization of the Lynchburg
College Library database search engine. The search for literature began with a multidatabase search conducted through OneSearch provided by the Lynchburg College
Library. Search terms included: early warning systems, high school early warning
systems, early warning indicators, EWS, EWI, dropping out of high school, high school
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dropouts, indicators of high school dropout, risk factors for dropping out, longitudinal
indicators of graduation/drop out, middle school indicators, at-risk students, off-track
students, students at-risk for dropping out, longitudinal data in K-12, middle school
transition, high school transition, and normative transition. These terms were again
utilized in searching specific databases: Education Research Complete, Eric, Sage
Journals: Premier Collection, and Wiley Online Journals. Additionally, Google Scholar
was utilized and searched with the same keywords. Through these searches, key scholars
Allensworth, Balfanz, Mac Iver, Rumberger, and Roderick were identified, along with
the citation references to numerous studies referencing their bodies of work.
Variables Influencing Drop Out and Delayed Graduation
The processes of dropping out or failing to graduate on time relative to one’s peer
group are rooted in and share many of the same variables. These variables represent an
evolving segment of educational research, as early studies on dropping out narrowly
focused on the social and demographic characteristics of students and/or groups of
students (Baro & Kolstad, 1987; Haveman, Wolfe, & Spaulding, 1991; Mare, 1980;
Natriello, McDill, & Pallas, 1990). More recent research explores the influence of
individual student characteristics and behaviors such as academic performance and
student engagement, both proving to be more predictive of educational outcomes than
demographic data (Allensworth & Easton, 2005; 2007; Balfanz, Herzog, & Mac Iver,
2007; Barry & Reschly, 2012; Neild, Balfanz, & Herzog, 2007; Silver, Saunders, &
Zarate, 2008).
This section of the literature review will present a brief overview of several of the
proposed theoretical constructs driving school dropout and delayed graduation.
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Literature presented will review numerous individual factors identified as impactful in a
student’s educational outcome. When possible the interaction of these variables with one
another and the mitigating effects will be identified. Key precursors of dropping out and
delayed graduation, engagement, and academic success will be highlighted.
Significant earlier research in investigating high school dropouts tended to focus
primarily on social and demographics variables (Baro & Kolstad, 1987; Haveman, Wolfe,
& Spaulding, 1991; Mare, 1980; Natriello, McDill, & Pallas, 1990), which according to
Jerald (2006), are two things that do not have anything to do with education and
educators cannot control. Described as “unalterable variables” by Barry and Reschly
(2012), demographics such as race, religion, socio-economic status (SES), disability, and
other inherent characteristics that are often impossible to change may be useful in
identifying groups of students who may be at risk of dropping out or not completing on
time, but lack the accuracy and specificity needed to deliver individualized interventions.
This perspective was supported by Gleason and Dynarski (2002), who in researching risk
factors to identify potential dropouts determined demographic factors do not accurately
predict which specific students will drop out. They advanced that additional variables
must be included into the analysis to ensure accuracy in the identification of individual
students at risk.
Silver, Saunders, and Zarate (2008) conducted a quantitative study that
demonstrated the predictive power of academic performance indicators, both past and
current, possessed relative to student demographic characteristics. These researchers
utilized a seven-year longitudinal analysis of the Los Angeles Unified School District’s
class of 2005 seeking to gain a comprehensive understanding of the variables, both
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student-linked and school-linked, that led to the student’s decision to drop out or served
as obstacles on the path to high school graduation. The researchers examined a cohort of
48,561 freshmen entering the ninth grade for the first time in 2001-2002; data were
compiled from students’ middle and high school pathways. Data were analyzed utilizing
descriptive and multivariate logistic regression analysis to explore the independent and
combined effects of numerous factors impacting on-time high school graduation.
Variables in the study included social and demographic student characteristics
(race, gender, minority status, and SES) and school experiences in both middle and high
school (course failures, age, success in Algebra I, attendance, standardized test scores,
and student mobility). A series of multilevel logistic regression models were conducted
to determine the significance and magnitude of these variables.
Results of regression models analyzing only demographic student characteristics,
though showing statistical significance of all variables (P<.001), only explained 4% of
the variation in graduation outcomes. Additional models adding variables that captured
the middle school and early high school academic backgrounds of students (including
course failures in middle school, age, standardized test scores, and student mobility) not
only increased the explained variation of graduation outcomes to 17%, but also reduced
the impact of all demographic variables. The inclusion of additional variables capturing
high school academic backgrounds, including success in Algebra I and course failures in
high school, boosted the explained variance in graduation rates to 29% while continuing
to further reduce the impact of demographic variables.
As the research on dropping out progressed, student engagement began to emerge
as a major theoretical basis in explaining high school dropout and on-time completion.
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Early research on student engagement often relied on surveys administered to the student
or teacher (Finn, 1993; Finn & Rock, 1997; Fredricks, Blumenfeld, & Paris, 2004) to
obtain measures of engagement. In the literature focused on EWSs, student engagement
is measured indirectly via attendance, discipline is measured by the number of discipline
referrals or suspensions, and academic performance (Balfanz, Herzog, & Mac Iver, 2007;
Mac Iver & Mac Iver, 2010a; 2010b; Mac Iver & Messel, 2012; Mac Iver, Balfanz, &
Byrnes, 2009; Uekawa et al., 2010). Jerald (2006) noted that despite almost forty years
of research linking student engagement to high school dropout, the field of early warning
indicators and longitudinal data aimed at identifying disengagement early in a student’s
educational experience is lacking.
Student engagement ties into Finn’s (1989) models of “participationidentification” and “frustration-self-esteem,” as well as life course perspective, all of
which suggest that dropping out should be viewed as a process rather than an event, with
roots of gradual disengagement from school stemming from a student’s early educational
experiences. The gradual disengagement from school was highlighted earlier by
Wagennar (1987), who stated “the precursors to dropping out, the decision to drop out,
the process of dropping out, the responses to dropping out, and the consequences of
dropping out all result from a complex interplay of personal, social, situational, structural
and contextual factors” (p. 165).
Finn’s (1989) models provide alternative views to the drop out process. His
frustration-self-esteem model posits that school disengagement is preceded by early
school failure which results in low self-esteem followed by problem behaviors. A

Central Virginia EWS

20

cyclical process in which negative behaviors further reduce academic performance and
subsequently self-esteem results in the eventual and complete withdrawal from school.
In Finn’s (1989) participation-identification model, disengagement is preceded by
a lack of participation in school activities (i.e. responding to teacher directives,
completion of homework and class work, disengagement from learning activities, and
involvement in non-academic activities) which negatively impacts academic performance
and leads to less identification with the school. Without a sense of belonging, further
disengagement and academic failure again result in the eventual and complete withdrawal
from school. This perspective was echoed by Barry and Reschly (2012), who stated that
“students who participate in school and classroom activities identify and feel a sense of
belongingness with the school and, consequently, are more likely to complete their
degree” (p. 74).
Both of these models are rooted in life course perspective, which is defined by
Giele and Elder (1998) as “a sequence of socially defined events and roles that the
individual enacts over time” (p. 22). Life course perspective suggests that the past
influences the future; outcomes and decisions early in life as well as past successes and
failures affect individuals’ outcomes later in life. Elder (1998) states, “life course
perspective provides a framework for studies that relate social pathways to history and
human development trajectories” (p. 6). Per this perspective, it is fitting that longitudinal
tracking of a students’ educational pathway could yield telling signs and indicators of
future educational outcomes.
Results of Silver et al. (2009) were consistent with life course perspective in that
past experiences influence overall outcomes later in life. The researchers stated “these
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findings suggest that high school achievement, persistence, and graduation depend in part
on the accumulation of past academic experiences, but also that experiences during high
school may be pivotal in altering academic outcomes” (p. 19).
Either tied to engagement or on its own, academic performance has also been
identified as a significant predictor of dropping out and on-time graduation (Gerald,
2006; Allensworth & Easton, 2005; 2007; Barry & Reschly, 2012; Johnson &
Semmelroth, 2010). Academic performance is broad in scope and has been measured in
a variety of ways across studies including: course failure (Mac Iver & Mac Iver, 2010a;
2010b; Mac Iver et al., 2009), grade point average (GPA) (Allensworth & Easton, 2007;
Celio, 2009a; 2009b; Roderick, 1993), standardized test scores (Celio, 2009a; 2009b),
accumulation of credits (Allensworth & Easton, 2005; 2007; Neild & Balfanz, 2006), and
promotion to the next grade level (Mac Iver et al., 2008; Neild & Balfanz, 2006).
Research by Batton-Pearson et al. (2000) utilized academic mediation theory to
further emphasize the importance of viewing academic performance as a potential
precursor of dropping out or delayed graduation. Batton-Pearson et al. (2000) identified
the mediating effects that academic performance has in relation to numerous social and
demographic variables in regard to high school graduation, identifying academic
performance as the strongest predictor of dropping out (in relation to theories based on
general deviance, deviant affliction, family socialization, and structural/demographic
strains).
Although Batton-Pearson et al. (2000) demonstrated that academic performance
mediated the effects of the other relationships, there were still independent effects
stemming from SES and deviance. This provides credence for educators to include
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unalterable student demographic characteristics when identifying students at risk for nongraduation outcomes, in addition to a primary focus on academic performance.
Another academic performance indicator, retention, both prior to and correlating
with the transition to high school, has been researched in numerous dropout studies
(Doyle, 1989; Karweit, 1991; 1999; Roderick, 1994; Rumberger, 2001; Rumberger &
Lim, 2008) and deemed to be predictive of graduation outcomes.
The impact of retention is echoed by Kennelly and Monrad (2007), who identified
failure to be promoted to the next grade, being overage for grade-level, classroom
disengagement, and poor grades in core subjects as highly predictive variables of
dropping out. It is noted that differentiation between student retention and being overage
for grade is often omitted in the literature, with overage status often acting as a proxy for
retention (Baltimore Education Research Consortium (BERC), 2011; Mac Iver & Messel,
2012). Differentiation between the two was explored by Melissa Roderick (1994) with
interesting results.
Roderick (1994) thoroughly explored the impact of retention utilizing data from
and expanding upon her 1993 study in Fall River, Massachusetts, which will be discussed
further in the chapter. Roderick (1994) calculated the hazard ratio of dropping out based
on early grade-level outcomes (kindergarten through sixth grade). She reported that a
grade retention early in a student’s academic career was related to a substantial increase
in the odds of dropping out, with students who experienced a retention 2.24 times more
likely to drop out than non-retained peers.
Roderick (1994) determined that the effect of retention did not vary significantly
in relation to the grade in which a child was retained. Earlier retention (grades K-3) and
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later retention (grades 4-6) were both associated with significant increases in the odds of
dropping out; a 75% and 90% increase, respectively. These results were contradictory to
popular teacher-held beliefs of the time that suggested earlier retentions were beneficial
to later student academic success and graduation outcomes. These results prompted
exploration of whether or not retention itself caused the impact or if it was due to a
separate variable or condition. Roderick (1993) hypothesized that the impact of retention
was a result of the retention making a student overage for their grade relative to their
peers.
To test this hypothesis, Roderick (1994) compared a small group identified within
the sample of students who were overage for their grade level, yet never experienced
retention, to students who were overage as a result of retention. She determined that age
was significantly associated with increased odds of dropping out. When controlling for
mean academic grades, attendance, and demographics, the association between retention
and dropping out was minimized. Being overage, through grade retention or not, yielded
almost all explanatory power in her model. Roderick (1994) concluded “being overage
for grade places students at-risk for school drop out because they are more likely than
other youths to become disengaged from school during adolescence” (p. 746). Roderick
discussed limitations in the small number of non-randomized cases from the overage and
retention-free group and encouraged readers not to interpret these results as conclusive.
The seminal researcher and authority on high school dropout, Rumberger (2001)
described dropping out as a complex process, often caused by many cumulative factors.
The complex nature of the problem makes it difficult to address. Rumberger (2001)
further explains:
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understanding why students drop out of school and identifying the causes of
dropping out is extremely difficult as it is influenced by an array of proximal and
distal factors related to both the individual student, the family, school, community
settings, and the setting in which the student lives (p. 4).
In their extensive meta-analysis of drop out research, Rumberger and Lim (2008)
identified many theoretical frameworks attempting to explain high school outcomes.
Models of student engagement, deviance, departure from higher education, and models of
institutions were all uncovered in the literature base as important models. From these
frameworks, Rumberger and Lim (2008) proposed a conceptual model of high school
performance that included numerous interrelated factors contributing to an individual’s
high school outcome. Noting the divergence of the prominence of particular factors
identified in these frameworks, Rumberger and Lim (2008) distinguished specifically
between individual factors and institutional factors in their conceptual model. Individual
factors included: background (demographics, prior performance, and past experiences),
attitudes (goals, values, and self-perceptions), behaviors (engagement, coursework,
deviance, and peer interactions), and performance (achievement, persistence, and
attainment), while institutional factors included: families (structure, resources, and
practices), schools (composition, structure, resources, and practices), and communities
(composition and resources).
Rumberger and Lim (2008) presented four key concepts gleaned from their metaanalysis. First, no single variable can account for students’ decisions to drop out or
remain in school through graduation. Second, the decision to drop out does not stem
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solely from school-related events. Third, and mirroring life course perspective, drop out
is a process rather than an event. Fourth, context matters.
The process and strategies implemented in the identification of students at risk of
drop out or delayed graduation has evolved substantially from the simple grouping of
students via the demographic variables they possess. Following the model proposed by
Rumberger and Lim (2008), the themes of engagement and academic performance
become evident as precursors of drop out and delayed graduation. Silver et al. (2009)
demonstrated that demographic variables lack the predictive power and accuracy desired
by most school systems and educational leaders to implement an effective effort to
improve on-time graduation rates.
Both life course perspective and academic mediation theory provide a rationale
for schools to implement methods and maintain focus directed at identifying, tracking,
and delivering interventions toward specific student characteristics and conditions that
school personnel, programs, and curricula can impact. By measuring and tracking
numerous longitudinal academic data points for students related to academics,
engagement, and other alterable variables, as well as unalterable demographic variables,
educators could substantially improve upon their ability to accurately identify individual
students at risk. Once identified, the delivery of individualized interventions and
supports could positively impact on-time graduation rates and reduce the number of
students who drop out.
Early Warning Systems: Identifying Students at Risk
Dropout prevention and the identification of at-risk students continues to evolve
in scope and method. Educational leaders now look to, and for, student characteristics
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and data comprised of measures of student engagement and academic success that are
established major precursors of dropping out. Early warning systems, the tracking
systems, software, and tools designed to disaggregate data with the intention of
identifying individuals at risk of poor graduation outcomes, have seen widespread and
successful implementation in a variety of settings.
This section of the literature review will provide rationale for the creation of early
warning systems in an educational context and the potential benefits yielded as a result.
Detail will be provided with regard to the data compiled within these early warning
systems, specifically data and characteristics highly predictive of educational outcomes.
These data points, or EWI, focus on student characteristics, measures of student
engagement, and measures of academic success. These EWI typically focus on
attendance, behavior, and course performance.
In the 2008 Institute of Education Sciences (IES) Dropout Prevention Guide,
Dynarski, Clarke, Cobb, Finn, Rumberger, and Smink (2008) put forth a series of
evidenced-based recommendations for school leaders and policy makers to successfully
impact graduation rates. The very first recommendation of Dynarski et al. (2008) was
that schools “utilize data systems that support a realistic diagnosis of the number of
students who drop out and that help identify individual students at a high risk of dropping
out (diagnostic)” (p. 12).
Dynarski et al. (2008) suggest that effective dropout prevention initiatives,
programs, and resources should be distributed deliberately and specifically to students
most in need. To ensure effective utilization of resources and time, Dynarski et al. (2008)
proposed utilizing longitudinal student data to address four questions: “1.) What is the

Central Virginia EWS

27

scope of the dropout problem? 2.) Which students are at high risk of dropping out? 3.)
Why do individual students drop out? And 4.) When are students at risk of dropping
out?” (p.13).
Dynarski et al. (2008) recommend the inclusion of data relating to student
absences, grade retention, and student academic success in any longitudinal data system,
as each have been identified in academic research as being predictive of graduation
outcomes (Alexander et al., 1997; Allensworth & Easton, 2005; 2007; Battin-Pearson et
al., 2000; Finn & Rock, 1997). Dynarski et al. (2008) also identified a research link and
suggest the inclusion of data that is focused on normative transition points as well as
SES, student demographic characteristics, and behavioral issues. Dynarski et al. (2008)
continued by stating that “a longitudinal cohort study followed by the regular analysis of
data is the critical first step both for determining the scope of the dropout problem and for
identifying the specific students who are at risk of dropping out” (p. 12).
Encompassing several, if not all, of the suggestions put forth, a variety of data
systems by the name of “early warning systems” have been implemented in a variety of
settings and continue to evolve (Heppen et al., 2008). Used in a similar capacity as
emergency warning systems that warn of violent weather, earthquakes, or tsunamis,
EWSs prompt school employees to mitigate potentially undesirable student outcomes
(Frazelle & Barton, 2013). EWSs take a proactive approach toward the early
identification of students at risk for poor academic achievement outcomes and dropping
out of school (Johnson & Semmelroth, 2010). EWSs are the result of a screening process
that compiles and analyzes readily available student data in order to determine which
students are at the greatest risk for dropping out. EWSs stem from the premise that
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disengagement from school is a process, not an event, and that students exhibit
identifiable signals and characteristics indicating that they are on the path to dropping out
(Bruce et al., 2011).
EWSs are described by Bruce et al. (2011) as “an evolving strategic response to
one of our nation’s most pressing problems: the dropout crisis” (p. 9). Utilizing
longitudinal and near real-time data, EWSs provide a tool for educators to rapidly
identify and support students who show signs of being off track for on-time graduation
(Bruce et al., 2011; Allensworth & Easton, 2005; 2007; Jerald, 2006). Longitudinal data
allow for the tracking of individual students as they progress through their schooling
relative to peers in their cohort. These data allow for observation of students who
become off track at any point in their schooling. Longitudinal tracking allows for a
broad, detailed, nuanced portrait of the events, patterns, and pathways students travel
toward either dropping out of or completing high school (Jerald, 2006).
The best EWSs are comprised of features that permit efficient identification of
students who are at risk of dropping out or not graduating with their peer cohort (Frazelle
& Barton, 2013). EWSs collect data on a variety of variables, identified through
extensive research, relating to a student’s likelihood of graduating with their cohorts
(Heppen & Therriault, 2008). As student data are entered into an EWS, specific
indicators set at locally calculated thresholds “flag” individual students who are deemed
at-risk.
Jerald (2006) claims, “knowing how best to predict dropping out requires
knowing something about the kinds of students who drop out of high school and the
reasons they give for doing so” (p. 4). Heppen and Therriault (2008), recognize that local
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context matters and variance in the path to dropout does vary from school to school.
Therefore, it is imperative that each individual school conducts longitudinal studies to
determine the indicators and the thresholds of the indicators for their specific population
of students on the basis of local, historical patterns identified within the data. Johnson
and Semmelroth (2010) add “in order to determine whether the EWS tool should be used
to make important school and student level decisions about intervention, it is essential to
collect evidence about the validity of the predictors within the context of its use” (p. 129).
The impact of the local context was also stressed by Dynarski et al. (2008) as they
proposed that any longitudinal system implemented be “matched to the characteristics,
climate, and practices of the school and its students who are at risk for dropping out” (p.
12). Within the local context of use, The University of Chicago Consortium on Chicago
School Research (2014) recommends use of effective indicators that are: valid for the
intended purpose, actionable by schools, meaningful and easily understood, and aligned
with district and school priorities. Locally validated EWSs have yielded successful
results in combating dropout and delayed graduation and have therefore seen a rapid
increase in implementation in many states, school divisions, and individual schools
between 2005 and 2016 (Bentler, 2013; Bruce et al., 2011; Hartman, Wilkins, Gregory,
Gould, & D’Souza, 2011; Norbury, Wong, Wan, Reese, Dhillon, & Gerdeman, 2012;
Jerald, 2006).
Early warning indicators. Jerald (2006) proposed that the data collected and
compiled within an EWS be categorized into two groups, academic performance and
academic disengagement, both having higher correlations to on-time graduation than
standardized test scores, student characteristics, or demographics (Allensworth & Easton,
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2005; 2007; Jerald, 2006). Bowers, Sprott, and Taff (2012) proposed that schools make
effort to “identify the flags most associated with students who drop out that are (a)
accurate, (b) simple to obtain and usable by schools, and (c) under the influence of school
rather than demographics, family characteristics, SES, or neighborhood effects” (p. 93).
Johnson and Semmelroth (2010) described that “research on high school dropout
rates identifies four patterns that emerge as early as sixth grade that predict a higher risk
of students dropping out of school” (p. 121). Based on Jerald (2006), and Allensworth
and Easton (2005; 2007), these patterns are:


Transition year track – Related to a decline in in academic performance during
the sixth and ninth grade transition years.



Academic performance track – Related to patterns of low grades, low test
scores, failing courses, and falling behind in regards to accumulating high
school credits.



Engagement track – Related to patterns of absenteeism, behavior and
disciplinary referrals, and poor relationships with peers and school employees.



Combined academic and engagement track – Individuals experienced patterns
of difficulty in both tracks.

Major studies in EWS literature have identified three key groups of indicators
along these tracks that are highly predictive of dropping out and delayed graduation:
attendance, behavior, and course performance. These are known as the ABCs of EWSs.
These ABCs align with past research on the variables influencing dropout in that they are
both direct and indirect measures of engagement or academics.
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From these tracks, data are compiled within an EWS with the intention to indicate
overall educational outcomes. Specific data, or indicators, are selected once they are
determined to possess predictive capacity in regard to graduation outcomes. Bruce,
Bridgeland, Fox, and Balfanz (2011) identified two types of indicators that should be
commonplace within an EWS as a part of data-driven school improvement: off-track
indicators and on-track indicators. Bruce et al. (2011) described off-track indicators as
“measures of student behavior and/or performance linked to empirically derived
thresholds, below which students have strong probabilities of not achieving essential
educational outcomes’ (p. 12). Conversely, on-track indicators indicate probable success
in achieving essential outcomes. Bruce et al. (2011) also described an effective EWS as
having the ability to prompt attention to individual students moving toward off-track
thresholds. These prompts, known as early warning flags, identify and direct
interventions designed to redirect the student’s educational trajectory. Bruce et al. (2011)
identified that indicators and flags be built around, and locally validated from, data
stemming from attendance, behavior, and course performance.
Attendance, specifically poor attendance rates and the accumulation of unexcused
absences, has been identified as and being strongly predictive of dropping out. Poor
attendance has also been correlated to poor course outcomes and disengagement from
school (Allensworth & Easton, 2007; Balfanz et al., 2007; Balfanz et al., 2010; Celio,
2009a, b; Mac Iver 2010; Mac Iver & Mac Iver, 2009; Roderick, 1993; Uekawa et al.,
2010). Behavior incidents, specifically teacher referrals, suspensions, and unsatisfactory
discipline marks, may indicate disengagement from school and may also be correlated to
academic difficulty (Balfanz et al., 2007; Balfanz et al., 2010; Celio, 2009a, b; Mac Iver
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2010; Mac Iver & Mac Iver, 2009). Academic performance, specifically core course
failures, as well as cumulative and noncumulative grade point averages, is also highly
correlated to students’ graduation outcomes (Allensworth & Easton, 2007; Balfanz et al.,
2007; Balfanz et al., 2010; Celio, 2009a, b; Mac Iver, 2010; Mac Iver & Mac Iver, 2009;
Roderick, 1993; Uekawa et al., 2010).
As student data are compiled and collected, patterns often emerge linking specific
variables to students’ school outcomes. When quantified and validated within their local
context, these variables could potentially serve to identify individual students who carry a
significant risk of dropping out.
Jerald (2006) identifies EWIs as school-related variables because they happen in
the school, rather than outside. He also describes these factors as practical and
predictive; these potentially important variables should be longitudinally tracked when
monitoring students at risk for dropping out. Focusing an EWS on a small set of specific
indicators promotes efficiency in time and analysis efforts (Frazelle & Barton, 2013).
EWSs allow schools to deliberately identify specific individuals at risk for poor
graduation outcomes rather than large groups deemed at risk simply due to certain
demographic characteristics. EWSs provide an efficient and effective approach to
dropout and delayed graduation prevention while promoting effective use of resources by
diverting interventions to those most in need. EWSs rely on locally validated indicators
stemming from a substantial research base in the areas of academic performance and
student engagement. Early warning indicators contained in an EWS are typically aligned
with the ABCs available from student data. Also identified as impactful to graduation

Central Virginia EWS

33

outcomes, and covered in the following section of the literature review, are students’
successful navigation of normative transitions as they progress through school.
Normative Transitions
Newman, Lohman, Newman, Myers, and Smith (2000) referred to the normative
transition to high school as a disruptive period with increased academic challenges and
demands, as well as varied social dynamics that students must navigate. Aligned with
life course perspective, normative transitions pose a critical developmental process for
students to navigate. Successful navigation of these transitional years may be influenced
by past experiences and may have significant impact on future educational outcomes.
Historically, normative transitions have been identified in the literature as associated with
reductions in overall student performance and student engagement (Allensworth &
Easton, 2005; 2007; Alspaugh, 1995; 1998a; 1998b; Alspaugh & Harting, 1995; Neild,
Stoner-Eby, & Furstenberg, 2008; Roderick, 1993;). Weiss and Bearman (2007) reported
that trends precipitated in the transition years often follow students throughout their
educational experiences.
This section of the literature review will present research conducted in urban and
rural settings that document the negative impact on student academic performance
precipitated by normative transitions. The timing or grade level of the transition, school
structure and composition, and number of transitions that a student experiences will also
be discussed. Finally, evidence that demonstrates the impact of the ninth grade
normative transition period and the EWI that can be identified as a result will be
presented.
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In response to an identified lack of longitudinal studies aimed at identifying risk
factors for graduation, Roderick (1993) conducted a comprehensive longitudinal study in
Fall River, Massachusetts. Roderick (1993) explored the academic performance, school
engagement, and social factors impacting the educational outcomes for a cohort of
students tracked from fourth grades through graduation. The longitudinal data set
explored provided Roderick the means by which to administer a systematic analysis on
the influence of school experiences on school outcomes.
Data were compiled from an entire cohort of 757 seventh grade students, with
information pulled from the transcripts of each student from the fourth grade through
graduation, drop out, or transfer from the school system. Utilizing multivariate analysis,
Roderick (1993) uncovered powerful evidence that transitional years had a significant
impact on students who would eventually drop out of school. Identifying changes in a
students’ mean academic grade during the normative transition years of the sixth and
ninth grades, Roderick (1993) uncovered that students who “experienced an average
grade decline of two-thirds of a grade level (-.67 or greater) following the transition to
middle or high school were more likely to drop out than those who experienced more
moderate declines in their average grades” (p. 88).
Roderick (1993) identified the transition to middle school as a time when
academic performance declined for the majority of the students in the study. The
deterioration for students who would eventually drop out, however, was much greater
than most. The same trend occurred when the cohort being studied transitioned to high
school. Roderick (1993) noted, “students who encountered academic difficulty following
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school transitions may be more likely to drop out because these grade declines
represented permanent shifts in their academic status” (p. 92).
Roderick’s study laid the foundation for future studies probing the impact of
normative transitions on a students’ educational trajectories and outcomes. Later studies
conducted by Allensworth and Easton (2005; 2007) in Chicago and Balfanz, Herzog, and
Mac Iver (2007) in Philadelphia, which will be reviewed in depth later in the literature
review, have confirmed and extended the findings made by Roderick.
In multiple studies exploring the achievement loss associated with normative
transitions to middle and high school, Alspaugh (1995; 1998a; 1998b; 2000) and
Alspaugh and Harding (1995) expanded upon and added to the knowledge gained from
Roderick’s (1993) Fall Creek study. Alspaugh (1998a; 1998b; 2000) and Alspaugh and
Harding (1995) explored the magnitude of the impact normative transitions produced in
regard to academic achievement and dropout rates in a variety of school organizational
structures as related to class arrangement, class size, the number of transitions, and grade
in which the transition occurs.
In a research study comparing the operation of rural K-8 and K-12 school districts
in Missouri, Alspaugh (1995) uncovered interesting trends when analyzing longitudinal
student achievement data. In the research, Alspaugh observed that mean student
achievement levels were almost identical, regardless of setting, in all grades levels except
for grade seven. Identified as a transition year in K-12 school divisions with typical
arrangements of K-6 elementary school and 7-12 high school grade-level organization,
Alspaugh (1995) observed a significant drop in achievement during the seventh grade
transition year.
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This trend was replicated and expanded upon in a second study in which
Alspaugh and Harting (1995) sought to determine if achievement loss due to transition
varied depending on the grade in which the transition occurred. Five groups were
compiled from all 540 Missouri school districts based upon grade-level arrangements at
the elementary level (K-4, K-5, K-6, K-7, and K-8). Academic achievement was
measured by Missouri Mastery and Achievement Tests (MMAT), which are administered
annually in May of each school year in the content areas of math, reading, science, and
social studies.
Comparing longitudinal mean academic achievement scores in all content areas,
Alspaugh and Harting (1995) documented an achievement loss in 15 of the 16
comparisons with the largest declines occurring in the grade following a transition. The
greatest declines occurred in grades five and eight, following the transition from schools
with K-4 and K-7 grade level arrangements (an overall loss of 32.85 and 41.90 points,
respectively). Interestingly, there were no statistically significant differences in the mean
achievement levels of these tested subjects when measured within any of the school grade
level arrangements where a transition did not occur. It was concluded that a decline in
academic achievement can be expected during any transition year where students shift
from a self-contained to a departmentalized class structure. These results suggested an
advantage of the K-8 grade level arrangement in which students would, in theory, only
experience one transition on their educational path.
Alspaugh (1995) and Alspaugh and Harding’s (1995) initial research verified
achievement loss associated with a normative transition, regardless of when it occurred.
Alspaugh (1998a) continued his research on transition years through the implementation

Central Virginia EWS

37

of a two-part ex post facto study, again set in Missouri in 1998. Alspaugh (1998a) sought
first to explore the academic achievement loss associated with the normative sixth and
ninth grade transitions and, second, to determine if a relationship existed between high
school dropout and school-to-school transitions.
Alspaugh’s study (1998a) examined a total of 48 school districts from rural or
small town settings in Missouri. School divisions were selected based on the
organizational structure and the transition arrangement students experienced. Sixteen
school divisions had a K-8/9-12 grade level arrangement with one elementary school and
one high school. Sixteen school divisions exhibited a linear transition arrangement, with
one K-5 elementary, one 6-8 middle, and one 9-12 high school. The remaining sixteen
school divisions had a pyramid transition arrangement, with several K-5 elementary
schools feeding into a single 6-8 middle school, and a single high school.
Alspaugh (1998a) conducted statistical analysis to study the changes in academic
achievement during the normative transition years that students in these settings
experienced. Academic achievement was measured by MMAT results compiled in May
of each academic year. Analysis of variance analysis (ANOVA) comparing variance of
achievement outcomes in each school arrangement yielded statistically significant
differences (f(2,45) = 4.01, p = .025) between groups for the fifth to sixth grade transition
year. Students of schools in the K-8 elementary school arrangement demonstrated an
average academic growth of 7.40 points while students in schools in linear and pyramid
arrangements demonstrated average academic losses of 5.00 and 7.07 points,
respectively.

Central Virginia EWS

38

In contrast, ANOVA analysis comparing variance of achievement outcomes in
each school arrangement for the eighth to ninth grade transition year yielded no
significant difference (f(2,45) = .98, p = .387). Students who attended schools of all three
grade arrangements experienced mean academic losses in the transition to high school.
Of interest is that students who experienced two transitions, in either the linear or
pyramid arrangement, suffered greater average academic losses than students who only
transitioned to high school from a K-8 elementary arrangement (Alspaugh, 1998a).
Experiencing an earlier transition in middle school did not moderate the achievement loss
associated with the high school transition. This result mirrors suggestions proposed in
Alspaugh and Harting’s 1995 study which identified a grade-level arrangement of K-8, 912 as beneficial as it minimizes the number of transitions a student experiences.
Alspaugh (1998a) described two transitions a “double jeopardy” situation, a scenario
identified in prior research by Seidman, Allen, Aber, Mitchell, and Feinman (1994), who
hypothesized of the negative impact of multiple transitions.
To explore the relationship between school-to-school transition and drop-out rate,
Alspaugh (1998b) compared the annual dropout rate from each cohort during their 6-12
grade experiences. By way of ANOVA, a statistically significant difference, (F(2,45) =
7.341, p = .002), was identified between the mean high school dropout rate between
cohort groups between the three school arrangements. Schools following the K-8
elementary arrangement showed statistically significant lower dropout rates than either
school grade-level arrangements following the linear or pyramid middle school model;
the two middle school arrangements showed no statistically significant difference in
mean dropout rate.
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Alspaugh (1998b) uncovered significant evidence that educational trajectories are
significantly influenced by the normative transitions through which students navigate
during their educational experiences. The type of grade-level arrangement and number of
transitions are significant in impacting not only student academic achievement, but also
overall graduation rates. Alspaugh (1998b) suggests that “students who are placed in
relatively small cohort groups for long spans of time generally experience more desirable
educational outcomes” (p. 25).
Neild et al. (2008) examined the impact of the ninth grade transition year on
dropping out while controlling for both pre-high school based experiences and student
demographics. Utilizing data from the Philadelphia Education Longitudinal Study
(PELS), a sample of 2,933 students from the 1995-1996 eighth grade cohort were
selected for the study. In addition to longitudinal academic and demographic data
(academic grades, standardized test scores, behavior, attendance, race, gender, and SES),
survey data compiled from phone interviews conducted annually each summer after the
students’ eighth grade years were merged into the data set. Survey data included
information on family background, educational aspirations of the student, and indices of
self-esteem, peer-relations, pre high school experiences, ninth grade experiences, school
engagement, and school climate.
Neild et al. (2009) conducted a series of logistic regression models to estimate the
effects of various characteristics of dropping out and the independent role played by ninth
grade transition-year experiences. Models increased in complexity, initially including
only student demographics, then expanding to include family background, pre-high
school experiences, and finally, ninth grade experiences. Neild et al. (2009) concluded
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that experiences in the ninth grade, specifically course failures and attendance, proved to
be significant predictors of high school dropout. The inclusion of these variables into the
regression model contributed considerably toward the variation of dropout rates,
increasing the variance explained from 24.8% to 32.2%. Also noted in the study is the
impact of previous retention, identified through survey answers and students’ ages upon
entering high school. Neild et al. report that “Each year older a student is upon entering
high school increases the odds of dropping out by 109 percent” (p. 26).
The normative transition period has been identified as impactful to both student
academic performance (Roderick, 1993; Alspaugh, 1995; 1998a; 1998b; Alspaugh &
Harting, 1995) as well as overall graduation outcomes (Allensworth & Easton, 2005;
2007; Alspaugh, 1998b; Celio, 2009a; 2009b; Mac Iver et al., 2008; Roderick, 1993).
Evidence demonstrates that regardless of timing or grade level of the transition, the move
is associated with a typically negative impact in student academic performance that often
represents a permanent decline for students that persist the following academic years
(Alspaugh, 1998a; Mac Iver & Mac Iver, 2010a; Roderick, 1993). These pivotal
transition years of sixth and ninth grades have become a time of extreme focus in many
EWSs implemented in the past decade. These EWSs, their settings, and early warning
indicators utilized within their context will be discussed in the following section.
Major Studies in Early Warning Indicators and Early Warning Systems
Effective identification and use of early warning indicators and the creation of
early warning systems have become commonplace in numerous major school systems
across the nation. EWSs have been led internally by school systems themselves,
externally through consulting organizations such as REL, academic-based consortiums
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such as John Hopkins, University of Chicago, and the Baltimore Education Research
Consortium, as well as the Bill and Melinda Gates Foundation. The creation and
implementation of EWSs and longitudinal data tracking initiatives has been gaining both
momentum and credence. EWSs are being proven ad tools used proactively identify atrisk students and positively impact school outcomes.
This section of the literature review contains a brief discussion of the
implementation of several longitudinal data-tracking initiatives and EWSs. The literature
stems from a variety of research settings ranging from large urban school districts
including the Chicago, Baltimore, and Philadelphia Public School Systems to state-wide
settings in Tennessee and Delaware. As seen in Table 2.1, specific early warning
indicators utilized within each setting and the thresholds in which they were set are
identified.
Chicago. In their original longitudinal study of the Chicago Public School
System (CPSS), members of the Consortium on Chicago School Research, Allensworth
and Easton (2005), followed the focus of Roderick’s (1993; 1999) research, concentrating
attention on the students’ normative transitions into the ninth grade year. Their research
focused on identifying potential powerful indicators yielding high levels of accuracy and
precision in the flagging of students at risk for dropping out of high school. Refining the
idea of Miller, Luppescu, Gladden, and Easton (1999) of labeling students as being ontrack for grade-level promotion, Allensworth and Easton (2005) created an indicator they
determined to be highly predictive of high school graduation or dropout. Dubbed the
“on-track indicator,” Allensworth and Easton (2005) identified students who were ontrack as “having completed enough credits by the end of the school year to be promoted
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to 10th grade, and have failed no more than one semester of a core subject area” (p. 1).
Inversely, students not identified as meeting one or both of these criteria were considered
off-track.
The 2005 Allensworth and Easton study was expansive, analyzing longitudinal
student data from the entire CPSS’s high school population for several years in order to
identify the magnitude of being labeled on-track. Being on-track was highly indicative of
overall school outcomes, with students being on-track at the completion of their freshman
year experiencing an on-time graduation rate of 81%. Students off-track, however, only
graduated with their cohort at a rate of 22%.
Allensworth and Easton (2005) stated, “Those who were on-track by the end of
their freshman year were more than 3.5 times more likely to graduate in four years than
off-track students” (p. 7). Additionally, the study provided evidence that the on-track
indicator proved to be a better predictor of graduation than eighth grade test scores,
race/ethnicity, SES, and achievement in the elementary grades.
In their study within Chicago Public Schools, Allensworth and Easton (2005)
identified the first year of high school (ninth grade) as a “critical transition period for
students” (p. 1) further stating,
The transition to high school places significant demands on students academically, socially, and behaviorally. Schools can ease these demands by
providing a safe, supportive environment and by working with students to help
them develop appropriate skills, behaviors, and strategies to deal with obstacles
that develop (p. 5).
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The main emphasis of the EWS implemented in Chicago is centered on the ninth
grade transition year, where attendance, grade point average, number of failing courses,
and number of credits earned have all been determined to be significantly correlated to
graduation.
Allensworth and Easton (2007) continued to explore the on-track indicator
through additional analysis within CPSS (Allensworth & Easton, 2007). In an attempt to
identify variables that influenced a student’s ability to become/stay on-track, and because
the on-track indicator could not be calculated until the end of the students’ freshman
years, Allensworth and Easton (2007) explored readily available indicators that could be
used earlier in a student’s high school career to predict graduation outcomes.
Allensworth and Easton (2007) sought high-yield indicators and focused on
identifying the predictive ability, specificity (predicting non-graduates), and sensitivity
(predicting graduates) of the indicators they explored. They uncovered attendance rates
(overall correct prediction = 77%, specificity = 59%, sensitivity = 90%), freshman year
GPA (overall correct prediction = 80%, specificity = 73%, sensitivity = 85%), and the
number of semester Fs received in all classes, as measured at the end of the first semester
or at the end of the freshman year (overall correct prediction = 80%, specificity = 66%,
sensitivity = 89%), were all highly predictive and could assist in forecasting graduation.
Each indicator demonstrated a predictive ability comparable to the on-track indicator
(overall correct prediction = 80%, specificity = 72%, sensitivity = 85%).
In the Chicago setting, the on-track indicator has proven to be 80% successful in
predicting which members of the freshman cohort would not graduate on time or drop out
of school altogether (Allensworth & Easton, 2005; 2007; Jerald, 2006). Major efforts
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directed at impacting graduation have been made with the primary focus of influencing
students’ behaviors while in high school with extreme focus on the ninth grade transition
point. In CPSS, this has evolved into real-time monitoring of freshman student data in an
intense and deliberate intervention system designed to maintain or establish on-track
status. This effort has purportedly paid off (Roderick, Kelley-Kemple, Johnson, &
Beechum, 2014).
Roderick et al. (2014), reported through a recent report by the Consortium on
Chicago School Research, the on-track rate for CPSS freshman rose from 57 to 82%
between the 2007 and 2013 academic years, equating to an additional 6,900 students
entering the 10th grade on-track. Data analysis confirmed that increases in the freshman
year on-track rate resulted in higher graduation rates for CPSS students. The report
focused on two samples of CPSS schools: schools that demonstrated significant on-track
increases in 2008, and schools that demonstrated on-track increases in 2009. The fouryear graduation outcomes were analyzed for these two sample groups and compared with
a baseline graduation rate calculated from cohorts four years prior. The 2008 freshman
cohort showed graduation rates increase from 8% to 20%, depending on school. The
2009 freshman cohort, whose on-track rate increased by 11%, demonstrated an average
graduation rate increase of 13% across the school system.
Despite only drawing from indicators in two areas, credits earned and course
failures, the Chicago on-track indicator proves to be a robust and highly predictive flag
that is easily monitored by CPSS personnel. Roderick et al. (2014) stated, “The on-track
indicator focused attention on a key developmental transition with a quantitative measure
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that could be easily calculated, monitored, and ultimately acted and improved upon” (p.
4), avoiding complexity and maintaining specificity and sensitivity.
Baltimore. Research conducted in Baltimore varied significantly from that
conducted in Chicago and other urban areas; much of the exploration of the identification
and tracking of early warning indicators focused on early middle school, as early as the
sixth grade.
Lead by Mac Iver of John Hopkins University and the Baltimore Educational
Research Consortium, researchers in the Baltimore City Public School System (BCPSS)
began identifying and analyzing the impact of early warning indicators at the middle
school level. Mac Iver et al.’s 2008 study followed the 8,560 students of the 1999-2000
sixth grade cohort through 2005-2006, their expected year of graduation. Analysis
uncovered that by the end of the 2005-2006 school year, only 33.6% had graduated,
54.4% had left the school system (with only 19.4% transferring out of the school system),
and the remaining 12% remaining in the school system. This analysis triggered the need
to explore where the trajectories of the students of this cohort veered off track.
Two major indicators appeared as having significant impact on graduation
outcomes: failure in a transition year (sixth or ninth grade) and chronic absenteeism. Of
students who were repeating the sixth grade during the 1999-2000 school year, only 8%
ever reached graduation. The ninth grade 2003-2004 school year brought about
retentions for 1,161 students, or (22.1%) of the cohort, and saw 41.2% of the cohort fall
off-track. Chronic absenteeism, defined as missing 20 or more school days, was also a
characteristic the majority of non-graduates shared with each other. Much focus was
directed at these two variables in future research in Baltimore.
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It is noted that, despite the successful completion of the formative transition years
of sixth and ninth grades being identified as impactful to educational outcomes, little
consideration was given toward the grade-level organization of the schools many students
attended through their educational pathways. Almost 20% of students attended a school
with a non-traditional grade-level organization; progressing through schools with a K-8
or a K-6 structure. This stimulates the question as to whether the number or timing of
transitions a student faces has an impact on their educational outcomes.
Driven by prior research, the low BCPSS graduation rate, and effort to stay in
tempo with emerging literature of dropout prevention, Mac Iver and Mac Iver (2010a)
conducted a second cohort study in BCPSS, again compiling and tracking longitudinal
data from a past research grade-level cohort. Following suggestions made in Mac Iver
and Mac Iver’s 2009 report, Beyond the Indicators: An Integrated, School-Level
Approach to Dropout Prevention, the researchers proposed that steps taken to improve
the graduation rate in BCPSS would “require specific attention to addressing the
behavioral factors identified in previous research that push students off-track to
graduation, particularly chronic absenteeism, suspensions, and course failures in ninth
grade” (p. 5). Focus on these early behavioral warning indicators aligns with the ABC
approach identified in previous literature (Bruce et al., 2011; Jerald, 2006).
Through the creation of an EWS, analysis focused on the 6,662 first time
freshmen from the 2007-2008 school year. Mac Iver and Mac Iver (2010a) explored: a.)
the extent in which ninth grades possessed an early warning indicator during their
freshman year, b.) the extent to which freshman exhibited an early warning indicator
prior to their freshman year, and c.) the extent to which students demonstrated resiliency
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in possessing early warning indicators through their middle school years (grades six
through eight).
A scale of the selected early warning indicators was created for freshman,
tracking the number of indicators with which they were flagged. Overall, 63.5% of the
freshman included in the analysis were flagged with at least one indicator while 24% and
8% were flagged with two or three indicators, respectively. More than half of students,
57.2%, flagged with an early warning indicator in ninth grade had evidence of an early
warning indicator in the eighth grade, while 26.6% of students carrying an indicator flag
in the ninth grade had no warning signs the year before. A small number of students,
6.4%, demonstrated resiliency by finishing their freshman year with no early warning
signs despite exhibiting indicators in eighth grade. Analyzing warning signals before
eighth grade, Mac Iver and Mac Iver (2010a) discovered that 53% of the 4,106 freshman
carrying early warning flags could be identified with an early warning flag in 2004-2005
during their sixth grade year. These flags maintained persistence throughout the middle
school years with eight in 10 students flagged in the sixth grade carrying an early
warning flag into their freshman year. Similarly, eight in 10 students flagged in the
seventh grade also carried flags into their freshman year.
Continuing to build on prior research within the Baltimore City Public School
System, Mac Iver and Messel (2012) further explored the predictive ability of early
warning indicators as well as their persistence from middle school grades to high school.
Longitudinal data from two cohorts of first time ninth grade students from the 2004-2005
and 2005-2006 academic years were analyzed; the relationship between eighth and ninth
grade early warning indicators as well as graduation outcomes were explored.
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Specifically, Mac Iver and Messel (2012) sought to determine: a.) to what extent did
students in the ninth grade cohorts exhibit early warning indicators of non-graduation in
eighth and ninth grades and to what extent were these indicators correlated? and b.) to
what extent do eighth grade early warning indicators explain the variation in graduation
outcomes and how do they compare with ninth grade indicators and their explanatory
power?
Early warning indicators followed the ABCs solidified in past academic research,
with eighth grade indicators identified as chronic absenteeism (missing 20+ days of
school in an academic year), failure of a math or English course, and compiling three or
more days of out of school suspensions. Early warning indicators of the ninth grade were
similar, expanding only to include failures in any core academic content area.
Demographic variables were also collected and analyzed including gender, economic
status, being overage for grade level, special education status, limited English proficiency
status, minority status, and being new to the school district.
In tracking the trajectories of the 5,797 students of the 2005 cohort based on their
EWI status, Mac Iver and Messel (2012) calculated that students who never had an early
warning indicator graduated at a rate of 91.8% compared to a rate of 61.3% for students
who acquired an early warning indicator in the ninth grade. Students carrying an EWI
from eighth grade into ninth grade graduated at a rate of 30.4% compared to students who
carried an EWI from the eighth grade and dropped it in the ninth grade (only 15.4% of
students dropped their EWI), graduated at a rate of 85.4%, almost the same rate as those
students who never carried an EWI. This emphasizes the importance of successful
completion of the freshman transition year.
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In addition, logistic regression analysis models were created for each cohort
studied examining the impact of several groupings of indicators and demographic
variables, allowing the researchers to compare the impact of early warning indicators
acquired in the eighth grade compared to the ninth grade. Mac Iver and Messel (2012)
determined that while demographic variables were predictive of high school outcomes
(Pseudo R of 0.20 and 0.24 for the 2005 and 2006 cohorts, respectively), EWI flags were
much more powerful predictors. Attendance stood out as demonstrating the biggest
influence on graduation outcomes, likely because it is also correlated to course
performance and academic success. Ninth grade EWI status proved to be a more
powerful predictor than eighth grade status (Pseudo R of 0.43 compared to 0.29 and 0.42
compared to 0.34 for the 2005 and 2006 cohorts, respectively), yet the strength of eighth
grade EWIs proved that interventions delivered prior to the start of high school can help
correct the trajectories of struggling students.
A 2010 study by BERC identified that the implementation of an EWS in the city
schools stimulated a decline in the number of dropouts. Despite this reduction, an
emphasis on and action toward further reduction is of paramount importance. BERC
(2010) sought to further use EWS to attain their goal of reduced graduation through
maximizing indicators included for use. BERC (2010) hoped to uncover high-yield
indicators capable of identifying individuals most in need for targeted intervention.
Indicators of this nature are calculated to be indicative of non-graduates must meet the
expectations that at least 70% flagged with the indicator do not graduate, and flags are
possessed by at least 20% of all Baltimore dropouts. BERC (2010) also sought to
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compare trends of the prevalence of indicators from two cohorts (classes of 2007 and
2015), comparing trends over a broad period of time.
With initial analysis of a variety of EWIs, student characteristics such as gender,
race, special education status, and English as a second language (ESL) status were
identified as having limited predictive capacity and did not meet the high-yield indicator
criteria. Logistic regression analysis was conducted, identifying four high yield
indicators: chronic absences (20+ days absent), failing math and/or English, accumulating
three or more days of suspensions, and being overage for grade (proxy for retention). In
analyzing the class of 2007 in regard to the high yield indicators, data were presented
demonstrating the impact that carrying a flag for each indicator had on graduating within
one year of expected graduation.
BERC (2010) reported 28.6% of chronically absent students in the sixth grade
graduated within one year of expected graduation compared to 70.0% of students missing
10 days or less. This signaled that a drop in attendance rates coincided with a drop in ontime graduation rates. Failing courses in sixth grade also proved to be related to
graduation outcomes, with the five-year graduation rates of students who failed English
at 30.0%, those failing math at 23.0%, and students failing both English and math classes
at 18.9%. Students who were identified as one-year overage for their grade had a 24.0%
five-year graduation rate, which dropped to 8.5% for students identified as two years
overage. Finally, students who received suspensions for three or more days had a fiveyear graduation rate of 29.4%, while students receiving multiple suspensions fared
slightly worse, at 23.6%.
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BERC (2010) then analyzed the impact of carrying multiple indicators. They
calculated sharp declines in the probability of graduation with each additional indicator a
student carried. Students with zero indicators graduated within one year of expected
graduation at a rate of 70.5%. This is in comparison to rates of 50.7% for students with
one indicator, 26.1% for students with two, 13.0% for students with three, and 7.9% for
students with all four indicators, resulting in an overall rate of 52.4% of the cohort
graduating within one year of expected graduation (N = 6,175, excluding students who
transferred out of the division).
Comparing the class of 2007 (N = 7,887) to the class of 2015 (5,816), BERC
(2010) identified a decline in the majority of EWIs carried by sixth graders. Chronic
absenteeism dropped from 34.2% to 18.6%, course failures in math and English also
dropped from 21.0% to 9.6%, and students accumulating three or more suspensions fell
from 18.8% to 6.6%. The percentage of students identified as overage for grade,
however, rose substantially from 16.5% to 31.6% of the cohort, causing BERC (2010) to
recommend that BCPSS monitor and evaluate their retention policies and practices.
EWS studies in Baltimore were unique in that the focus of EWIs that were
researched and analyzed occurred before the ninth grade. Even at the middle school
level, EWIs identified as predictive of graduation outcomes were all comprised of
measures of student engagement and academic performance aligned with the ABCs (Mac
Iver and Messel, 2013).
With an emphasis on the sixth grade transition, successful identification of
children at risk would provide school personnel additional time to deliver targeted
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interventions aimed at redirecting students down the path to successful educational
outcomes.
Philadelphia. Like studies in Baltimore, research in Philadelphia seeking to
identify early warning indicators focused on grade levels prior to the freshman transition.
In their 2006 study of the Philadelphia School District, Nield and Balfanz (2006) sought
to address three main questions: (a) how many students in grades 6-12 drop out in a
single year; (b) What percentage of ninth graders graduate within four years? Five years?
Six years? and (c) What student characteristics, known or potentially knowable by school
personnel, identify students at risk for dropping out of high school?
A cohort analysis was undertaken, examining the educational outcomes of
students as well as the predictors of dropping out. Almost 130,000 students enrolled in
grades 6-12 during the 2003-2004 academic year were included in the study. During this
school year, over 13,000 students dropped out of high school. Additional longitudinal
analysis of the first year freshman cohort including eighth grade data was implemented to
assist in identifying early warning indicators. Two indicators from the eighth grade were
identified as the most significant: 1.) An attendance rate of less than 80% and 2.) Earning
a failing grade in math or English. Students flagged with these indicators were
determined to have 75% probability of dropping out.
The normative transition to ninth grade was also identified as a time when
students began falling off track and accumulating early warning indicators. Early
warning indicators identified for these freshmen were having an attendance rate of <70%,
earning fewer than two credits in ninth grade; and not being promoted to the 10th grade.
Even if a student was not considered at-risk in the eighth grade, students carrying even
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one of these indicators as a first time freshman had a 75% probability of dropping out of
high school. Results from Neild and Balfanz (2006) support the implementation of
flagging at-risk students prior to the transition to high school. Also of importance is
ensuring that student monitoring and transitional interventions are made available to
minimize the number of students falling off track by the end of their freshman year.
Early warning indicator and early warning system research in Philadelphia
expanded the following years as Balfanz, Herzog, and Mac Iver (2007) began to examine
ways to identify student disengagement prior to a students’ entry into high school.
Researchers collected longitudinal data from a cohort of 12,972 sixth grade students from
1996 through 2004 (one year after expected graduation), seeking to identify specific
indicators that could easily identify sixth graders at risk of significant and consequential
disengagement that could potentially result in dropping out prior to graduation. Balfanz
et al. (2007) also sought to create a “parsimonious set of early warning flags from among
the data routinely collected at the individual level by school systems and readily available
to and interpretable by school personnel” (p. 226).
Variables analyzed by Balfanz et al. (2007) were: (a) end of fifth grade test
scores; (b) English courses grades; (c) math courses grades; (d) behavior marks; (e)
suspensions; (f) attendance rates; (g) graduation status; (h) dropout status; (i)
demographic variables; and (j) special status (special education, English language
learners, talented and gifted, etc.). Each variable was subjected to a two-pronged test to
determine both predictive power (75% of those flagged did not graduate within the eightyear window) and yield (over 10% of future non-graduates identified).
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Four early warning indicators were identified from the data as possessing
substantial predictive power and yield, each of which followed the ABCs of early
warning indicators. Variables identified were: an attendance rate of less than 80% (only
17% flagged graduated within one year of on-time graduation), failing math in sixth
grade (only 19% flagged graduated within one year of on-time graduation), failing
English in sixth grade (only 18% flagged graduated within one year of on-time
graduation), and being suspended out of school (only 20% flagged graduated within one
year of on-time graduation). A fifth variable, unsatisfactory behavior, was utilized
despite a predictive power of 71% due to a high yield of 50% (only 29% flagged
graduated within one year of on-time graduation).
Balfanz et al. (2007) then estimated the predictive power of the indicators using
multivariate logistic regression analysis, controlling for race and other flags; all variables
proved to be a statistically significant predictor of graduation (p < .0001). Chronic
absenteeism proved most detrimental to on-time graduation, with students carrying this
flag as being 68% less likely to graduate than others. Those flagged with unsatisfactory
behavior were 56% less likely to graduate, while students failing math and English were
less likely to graduate by 54% and 42%, respectively. Results of Balfanz et al. (2007)
support research on the predictive power of early warning indicators as surpassing
demographic variables in accurately determining graduation outcomes. Balfanz et al.
(2007) described “these flags as a set contributing 34 times more explanatory power in
predicting graduation than did student race” (p. 229). Equally impressive was the fact
that 60% of students who failed to graduate within one year of on-time graduation were
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identified in the sixth grade; students carrying one or more flags graduated at a collective
rate of only 29%.
Tennessee. Balfanz, Wang, and Byrnes (2010) conducted an analytics project to
identify early warning indicators of dropout for the entire state of Tennessee. Like
Balfanz et al. (2007), Balfanz et al. (2010) sought to create a parsimonious set of
indicators capable of identifying the majority of dropouts within the state. Seven school
districts were included in analysis, each representing a unique region of the state and the
demographics representative of the area. All first-time freshmen were included in the
study (N = 15,620) and tracked longitudinally from the 2005-2006 through the 20082009 academic years. Descriptive tables were created with the variables included in the
study and specific cut-points were identified based on a mix of accuracy and yield; EWIs
were associated with both a high probability of dropping out as well as identifying a
significant share of actual dropouts. Additional analysis included logistic regression
analysis to identify the predictive power of each indicator and calculated the odds of
dropping out.
Three academic indicators were identified in the descriptive analysis and included
in logistic regression models: (a) an attendance rate less than 85% (OR = 2.99, p = .000);
(b) failing two or more courses (OR = 1.71, p = .000); and (c) disciplinary action
resulting in a suspension two or more times (OR = 2.76, p = .000). Being overage for
ninth grade was associated with 32% of students who dropped out, making individuals
with this characteristic 105% more likely to drop out than students arriving on time to
high school (OR = 2.05, p = .000). In the data set, however, overage students were
relatively small in number and accounted for only 15% of dropouts; the researchers did
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not include it in the early warning system. They did note, however, that the majority of
overage students also carried one or more of the identified early warning indicators.
When placed into an early warning system, these three academic indicators
effectively identified significant proportions of students who eventually dropped out of
school. Compared to students who ended their freshman years without carrying a flag for
any early warning indicator, those flagged experienced much higher dropout rates and
lower graduation rates. Almost 85% of students who carried zero flags graduated from
high school on time. In contrast, graduation rates of 54.7%, 28.4%, and 15.1% were
attained by students flagged with one, two, or three indicators, respectively. Categorizing
in this manner was exceptionally high-yield, as “the 2,077 students with two or more
indicators included only 4% of the cohort’s total number of graduates, while capturing
almost half of the cohort’s future dropouts” (p. 12).
Concerned that results were influenced by data obtained from two large urban
districts making up a majority of the sample, researchers later conducted a replication of
the study, utilizing only data from rural school districts. While specific analytical results
were not published, Balfanz, Wang, and Byrnes (2010) reported that the indicators
identified from the larger study remained effective within the smaller rural setting. They
contend that “identifying students flagged with two or more of the three key indicators
was still an efficient and effective method of targeting future dropouts” (p. 13).
Delaware. Uekawa, Merola, Fernandez, and Porowski’s 2010 study was one of
the first emphasizing the need and importance for school districts to create early warning
indicators with thresholds and precise cut-points specific to their own unique population
and setting. Citing the widespread popularity of implementing and using early warning
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systems as a tool in dropout prevention, Uekawa et al. (2010) communicated the need for
an EWS to effectively work within the dynamics of the local context in which it is
implemented, rather than accepting indicators suggested in past research. This study was
unique in that it is one of the few EWS studies that utilized a methodology that was not
proprietary in design and could be replicated in varied settings.
State-wide cohort data were provided by the Delaware Department of Education
for students in grades seven through twelve spanning the 2006-2007 through 2008-2009
academic years. Uekawa et al. (2010) implemented a three-step analytical approach
aimed at determining: (a) the key indicators of dropout in Delaware; (b) specific cutpoints to maximize predictive capacity of the proposed EWS; and (c) provide the steps to
identify district specific cut-points when possible. A simple comparison of graduates and
dropouts was initially conducted to identify indicators correlated to dropouts. Next,
multivariate logistic regression was conducted to determine the most powerful indicators
to be included. Lastly, specific cut-points for the identified indicators were determined
by utilizing Receiver Operating Characteristics (ROC) curve analysis. The researchers
pointed out that a parsimonious set of high-yield indicators lend to more accurate and
successful identification of students at risk for dropout. They warned that “the greater the
number of risk indicators among a group of students, the higher the rate of student
dropout is in that group” (p. 11).
Uekawa et al. (2010) also identified indicators that fell under the ABCs of EWIs,
focusing on attendance, behavior, and course performance. Attendance rate, the number
of suspensions, the number of disciplinary offenses, math grade scores, and English grade
scores were identified with high levels of consistency, at both the high school and middle
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school levels (minus attendance rate in middle school), as being indicative of dropping
out of school. Also, grade retention was identified as a condition that greatly increased
the likelihood of dropping out. Table 2.1 presents the specific cut rates the Uekawa et al.
(2010) calculated for each variable.
For use in the state’s early warning system, three indicators were selected:
attendance rate, math grade score, and English grade score. Students would then be
assigned the appropriate number of flags, zero to three, based on the characteristics they
possessed. Unlike Balfanz et al. (2010) in Tennessee, Uekawa et al. (2010) utilized grade
retention within their EWS, augmenting it with the condition of repeating the grade, thus
providing eight potential groups within which to classify students.
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Table 2.1
Research in Early Warning Indicators and Early Warning Systems
Indicators
Setting

Baltimore:
Mac Iver et al., 2008

A.

B.

C.

Attendance

Behavior

Course
Performance

Chronic absenteeism:
Missing 20+ days of
school

Retention
Successful
completion of sixth
and ninth grade
transition years

th

Sixth -12 grade
Tracking of the 1999-2000
sixth grade cohort through
graduation.
N = 8560
33% graduation rate

Mac Iver and Mac Iver,
2010a
Ninth Grade
Study of the 2007-2008 1st
time ninth grade cohort.
Analysis of the prevalence
of ninth grade indicators
plus determination of the
resiliency of past
indicators.
N = 6662

Other

Ninth grade EWI:
Chronic absenteeism:
Missing 20+ days of
school

Ninth grade EWI:
One or more
suspensions

Ninth grade EWI:
One or more core
course failures

41.97% ninth grade

1 day – 16.9%
3+ days – 13.7%

Eighth grade EWI:
Chronic absenteeism:
Missing 20+ days of
school

Eighth grade EWI:
One or more
suspensions

1 F – 50.4%
2+ Fs – 37.6%
Eighth grade EWI:
Math or English
course failure

8.4% retained in
sixth grade
22.1% retained in
ninth grade
Overage for entry
into ninth grade (15
or older) - 34.2%

*57.2% of students
w/a ninth grade
EWI carried an
eighth grade EWI;
53% carried EWI
from sixth grade.
*22% w/a ninth
grade EWI had no
eighth grade EWI.
*6% had no ninth
grade EWI but
carried an eighth
grade EWI.
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Indicators
Setting
Mac Iver and Mac Iver,
2010b
Ninth – 12th Grade
A portrait of the 2008-2009
BCS dropouts.
N = 1640

BERC, 2011
Sixth Grade
Comparing the prevalence
of sixth grade EWI from
the classes of 2007 and
2015.
N = 5,817
Mac Iver and Messel, 2012
Eighth – Ninth Grades
Compared the persistence
of EWI in eighth grade to
ninth grade and the
variation in explanatory
power relating to
graduation outcomes.

A.

B.

Attendance

Behavior

Chronic absenteeism:
Missing 20+ days of
school
87.4% chronically
absent in 2007-2008
53.5% chronically
absent past 3
academic years

One or more
suspensions
49.5% suspended in
2007-2008
5.9% suspended in
past 3 academic
years

C.
Other

Course
Performance
Course failure

Overage for Grade

92.7 failed at least
one in 2007-2008,
63% failed four or
more. 85.4% and
48.5%, respectively
in 2006-2007

79.2% were
overage
(64% were
repeating the same
grade enrolled in
2007-2008)

Chronic absenteeism:
Missing 20+ days of
school

Being suspended 3
or more days

Course failure in
math or English
and/or carrying a
failing average in a
core subject

Being overage for
sixth grade (proxy
for retention)

Eighth grade EWI:
Chronic absenteeism:
Missing 20+ days of
school

Eighth grade EWI:
Being suspended 3
or more days

Eighth grade EWI:
Course failure in
math or English

Eighth grade EWI:
Being overage for
eighth grade (proxy
for retention)

Ninth grade EWI:
Chronic absenteeism:
Missing 20+ days of
school

Ninth grade EWI:
Being suspended 3
or more days

Ninth grade EWI:
Course failure in
one or more core
courses

Ninth grade EWI:
Being overage for
ninth grade (proxy
for retention)

Grade level of
dropouts:
Ninth - 48.2%
10th – 25.4%
11th - 14.4%
12th - 12.0%

Graduation Rates:
Never carried an
EWI – 91.8%
EWI in ninth –
61.3%
EWI in eighth and
ninth – 30.4%
EWI in eighth,
none in ninth -
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Indicators
Setting

A.

B.

C.

Attendance

Behavior

Course
Performance

2004-2005 ninth grade
cohort, N =6812
2005-2006 ninth grade
cohort, N = 7729
Chicago:
Allensworth and Easton,
2005
Ninth Grade
Identified students “ontrack” from the 2003-2004
freshman cohort.
N = 26,526
Reported historic on-track
rates from 1994-95 through
2003-2004 freshman
cohorts.

Other
85.4% (only 15.4%
dropped their EWI)

On track indicator:
a. Earn >5 credits
b. Earn <1 semester
Fs in a core course

On-time graduation
rate for the
freshman class of
1999-2000:
On track at the end
of ninth grade –
81%
Off track at the end
of ninth grade –
22%
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Indicators
Setting
Allensworth and Easton,
2007

A.

B.

C.

Attendance

Behavior

Course
Performance
On track indicator:
a. Earn >5 credits
b. Earn <1 semester
Fs in a core course

Chronic absenteeism

Ninth Grade
Identification of
characteristics that
influence on-track status
and graduation outcomes
from the first-time
freshman cohort of 20042005.
N = 24,898
Colorado:
Mac Iver, Balfanz, and
Byrnes, 2009a; 2009b
Eighth and Ninth Grade
A retrospective analysis
identifying characteristics
of the dropouts during the
2006-2007 academic year.
Five large school districts,
with some of the highest
number of dropouts in the
state were included in the
study. (N, not identified for
all districts)

Unweighted GPA
Course failure in
one or more core
courses

Ninth grade EWI:
Chronic absenteeism
(missing 20 + days or
attending less than
90% of the time)

Ninth grade EWI:
Being suspended 1
or more days

Ninth grade EWI:
Semester course
failure

Middle School EWI:
Chronic absenteeism
(missing 20 + days or
attending less than
90% of the time)

Middle School EWI:
Being suspended 1
or more days

Middle School EWI:
Course failure in
first year of middle
school (equivalent
to one full year
failure)

Other
80% successful in
predicting nongraduates
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Indicators
Setting

Deleware:
Uekawa et al., 2010

A.

B.

C.

Attendance

Behavior
High School EWI:
Discipline: a single
suspension or a
single high school
discipline offense

Course
Performance
High School EWI:
Math grade - 0.46
(<69.18%)
English grade - 0.63
(<69.71%)

Middle School EWI:
Discipline: a single
suspension or a
single middle school
discipline offense

Middle School EWI:
Math grade - 0.39
(<72.54%)
English grade - 0.43
(<72.37%)

High School EWI:
Attendance rate of
<88%

Middle and High School
Creation of state-wide
middle and high school
EWIs of dropout and the
calculation of specific
thresholds to optimize
predictive capacity. All
students in grades 7 and
above were included in
longitudinal analysis
spanning the 2006-2007
through 2008-2009 school
years. High school EWI, N
= 41,906. MS EWI, N =
20,666.
Massachusetts, Fall
River:
Roderick, 1993
Retrospective longitudinal
study of the 1980-1981
seventh grade cohort
encompassing 4th grade
through graduation.
N = 757

Eighth grade
attendance is an
important predictor of
leaving school early
(p. 99)

Significant decline
in GPA during
normative transition
years (sixth grade
and ninth grade)

Other
Retained in any
grade

Retained in any
grade

Reported dropout rate
per # of EWI:
0 EWI – .13%
0 + retention – 2.55%
1 EWI – 0.99%
1 + retention – 7.99%
2 EWI – 3.72%
2 + retention –
15.51%
3 EWI – 12.79%
3 + retention –
27.02%
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Indicators
Setting

Philadelphia:
Neild and Balfanz, 2006
Eighth and Ninth Grade
Identification of the
predictors of dropout
uncovered in the
longitudinal data analysis
of students enrolled in
Philadelphia schools,
grades 6-12, during the
2003-2004 school year.
N = 130,000

A.

B.

C.

Attendance

Behavior

Course
Performance

Eighth Grade EWI:
Attendance rate of
<80%

Eighth Grade EWI:
Failing grade in
math and/or English

Ninth Grade EWI:
Attendance rate of
<87%

Ninth Grade EWI:
Earned fewer than 2
credits in the ninth
grade
Did not get
promoted to 10th
grade

Other

*Approx. 50% of
students who drop
out can be
identified in the
eighth grade.
*Students with a
ninth grade EWI
(no eighth grade)
have a 75%
likelihood of
dropping out.
*Students with an
eighth grade EWI
have a 75%
likelihood of
dropping out.
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Indicators
Setting
Balfanz, Herzog, and Mac
Iver, 2007

A.

B.

Attendance

Behavior

Attendance rate of
<80%

Sixth Grade
The dataset tracks a
universal sample from the
1996-1997 sixth grade
cohort through 2003-2004
(1 year beyond expected
graduation), N = 12,972

Tennessee:
Balfanz, Wang, and
Byrnes, 2010
Ninth – 12th grade
Identification of the most
powerful state-wide EWIs.
Seven districts with the
most severe drop out and
retention problems
provided data for their
entire 2005-2006 first-time
freshman classes.
N = 17,678

Attendance rate of
>85%

Receiving an out of
school suspension
and/or an
unsatisfactory final
behavior mark in
any subject

2 or more
suspensions

C.
Course
Performance
Failing grade in
math
Failing grade in
English

2 or more course
failures

Other
Likelihood of
graduating:
0 flags – 56%
1 flag – 36%
2 flags – 21%
3 flags – 17%
4 flags – 7%

Dropout rates
calculated in study:
0 flags – 5.7%
1 flag – 23.5%
2 flags – 37.2%
3 flags – 42.9%
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Indicators
Setting

Washington, Seattle:
Celio, 2009b

A.

B.

Attendance

Behavior

5 or more unexcused
absences in any grade

C.
Course
Performance
Core course failure

Other
Overage in any
grade

Identified four groups
of dropouts:
Early strugglers –
Possess EWI in
middle grades and
maintain them
through High school
HS Off-Track –
Become off track
during the ninth
grade transition
In-Place Dropouts –
Do not completely
reach EWI thresholds
and persist in school
through 12th grade (or
longer)
Unpredictables –
Show no signs of
dropping out

Failing two or more
courses in any grade

Overage for any
grade

GPA of 1.74 or less
in seventh and
eighth grade

Entering the cohort
at other than
regular transition
points (sixth and
ninth grade
transitions)

Identified four groups
of dropouts:
Early strugglers –
Possess EWI in
middle grades and
maintain them
through High school
HS Off-Track –
Become off track

GPA of 1.5 or less
Middle and High School
Longitudinal cohort study
of the class of 2006
designed to identify EWI to
predict withdrawal from
high school.
N = 5,241

seventh and 10th
grade WASLs test
(scoring very low)

Sample on-time graduation
rate = 48.9%

Washington, Kent
Celio, 2009a
Middle and High School
Longitudinal cohort study
of the class of 2008
designed to identify EWI to
predict withdrawal from
high school.

2 or more unexcused
absences in any grade

Being suspended in
any grade level
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Indicators
Setting
N = 4,089
Sample on-time graduation
rate = 41.5%

A.

B.

C.

Attendance

Behavior

Course
Performance
GPA of 1.49 or less
in ninth and 10th
grade
WASLs Reading
test (scoring very
low)

Other
during the ninth
grade transition
In-Place Dropouts –
Do not completely
reach EWI thresholds
and persist in school
through 12th grade (or
longer)
Unpredictables –
Show no signs of
dropping out
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High Yield Indicators
Scholars have attempted to refine the variables selected for inclusion into an EWS
by maximizing accuracy and ensuring accurate identification of at-risk students; these
indicators are defined as high yield indicators (Balfanz et al., 2007; Uekawa et al., 2010).
Research demonstrates that there may be variance in what constitutes a high yield
indicator from one setting to the next as the local context may impact the thresholds and
predictive power of specific and sets of indicators (Hartman et al., 2011). It is therefore
suggested that local longitudinal data be analyzed and EWIs validated in order to secure
the strongest indicators within the context of an EWS’s setting (Bentler, 2013; Bruce et
al., 2011; Hartman et al., 2011; Jerald, 2006; Norbury et al., 2012; Roderick, 2003;
Uekawa et al., 2010). With a substantial number of variables and data points available
for potential inclusion in an EWS, it is imperative not to attempt to affix too many
indicators to a group of students; parsimony is advised (Uekawa et al., 2010).
This section of the literature review will identify the statistical measures utilized
to determine the overall predictive power, accuracy and usefulness of an EWI. Indicators
included should be set at specific thresholds related to the unique characteristics of the
setting, resulting in high levels of precision, sensitivity, and specificity in identifying at
risk students. Results of a meta-analysis comparing EWIs from a multitude of settings
will be presented, showcasing the indicators determined to be of highest yield and of
highest usefulness to school systems and leaders with regard to their accessibility and
ease of use. Also included are several discrepancies in the overall predictive power of
identified high yield indicators in a variety of settings, which supports the need for an
EWS to be designed with consideration of the setting it is implemented within; context

Central Virginia EWS

69

matters. The call for and need for more consistent and detailed methods of calculating
and reporting the precision of indicators is also discussed.
In their meta-analysis comparative review of the research of dropout indicators,
Bowers, Sprott, and Taff (2012) sought to identify the most accurate at-risk indicators by
comparing the precision, sensitivity and specificity of numerous dropout indicators
utilized in published studies. In all, they included 110 indicators stemming from 36
studies; however, they expressed disappointment that a greater number of studies were
not able to be included citing “haphazard” and inconsistent reporting in a significant
number of studies failing to meet the criteria for inclusion. It should be noted that not all
dropout indicators included for analysis were components of an early warning system;
several were stand-alone indicators.
Bowers, Sprott, and Taff (2012) determined dropout contingency proportions for
all indicators in which sufficient data from their reporting studies was available, as
described in Table 2.2. With data from the results of each indicator input into the table,
precision (A/(A+B), or positive predictive value), sensitivity (A/(A+C), or the true
positive proportion), specificity (D/(B+D) or the true negative proportion, and 1specificity (B/(B+D), or the false positive proportion) were able to be calculated. The
calculation and reporting of these values were absent in much of the research on dropout
indicators, with precision being the most commonly reported value in the literature. This
can lead to an incomplete analysis on the effectiveness of an indicator.
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Table 2.2
Event Table for Calculating Graduation Outcomes
Event

Predictor

Dropout

Graduate

Dropout

Graduate

A
True Positive

B
False
Positive
Type I Error

A+B

C
False
Negative
Type II Error

D
True
Negative

C+D

A+C

B+D

A+B+C+D=N

Source: Bowers, Sprott, and Taff (2012)
As suggested by Gleason and Dynarski (2002), who also researched risk factors
of dropping out, the aim of an effective at-risk indicator is to identify the majority of
students who will drop out while avoiding the misidentification of those who would
graduate as being at-risk. Bowers, Sprott, and Taff (2012) implemented a statistical
diagnostic test, known as Receiver Operating Characteristic or ROC analysis to identify
the most effective early warning indicators from their meta-analysis. ROC analysis
provided a comparative analysis of all indicators by plotting the true positive proportions
(A/A+C) of a studied indicator against the false positive proportions (B/B+D). ROC
analysis provides an efficient means to quickly evaluate the accuracy of individual
indicators as well as the comparison of multiple flags relative to one another
simultaneously.
Bowers, Sprott, and Taff (2012) stated it is their determination that the majority of
dropout indicators have a high precision, yet fail to provide substantial accuracy. They
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report, “A dropout indicator may be highly precise, in that almost all of the students with
the flag drop out, yet may not be accurate, in that the flag identifies only a small
proportion of all of the dropouts” (p. 92). They continue by stating, “The dropout
indicator literature to date has lacked an effective method for evaluating the accuracy of
reported flags” (p. 92). They propose all future studies implement consistent reporting
methods including calculations for specificity, sensitivity, and precision for all indicators
studied so that ROC analysis may be conducted. All indicators in which these
calculations were determined were included in ROC analysis with the objective of
identifying the most powerful EWIs.
Bowers, Sprott, and Taff (2012) identified three flags as the most accurate of the
110 indicators, all of which utilized a multivariate longitudinal analysis and growth
mixture modeling. The indicators identified were: (a) growth in mathematics using
growth mixture modeling from Muthén’s 2004 study; (b) growth mixture modeling of
unstable engagement pathways from Janoz et al.’s, 2008 study; and (c) growth mixture
modeling using non-cumulative GPA from Bowers and Sprott’s 2012 study. These
results back the literature on dropout as occurring as a life-course event (Alexander,
Entwisle, & Kabbani, 2001; Bowers, 2010a; 2010b; Elder, 1998; Jimerson, Egeland,
Sroufe, & Carlson, 2000; Pallas, 2003) supporting the call for longitudinal data tracking
the students’ trajectory through school rather than a snapshot of cross sectional data or
student demographics.
Bowers, Sprott, and Taff (2012) identified challenges with growth mixture
modeling in the K-12 context, in that it may not be aligned with school and stakeholder
needs to acquire easy-to-calculate and readily available data. The researchers next
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identified indicators comprised of data readily collected by schools that maintained high
true positive proportions and low false-positive proportions. Three indicators were
identified: (a) the Chicago on-track indicator comprised of a freshman accumulating one
or more semester course failures and earning five or fewer credits, identified by
Allensworth and Easton’s 2005 and 2007 studies; (b) low non-cumulative GPA,
identified in Bowers’s (2010b) study; and (c) three or more first semester course failures,
identified in Allensworth and Easton’s 2007 Chicago study. Bowers, Sprott, and Taff
(2012) recognized the Chicago on-track indicator as “the most accurate and useable
dropout indicator” (p. 95).
Bowers, Sprott, and Taff (2012) identified significant weakness in early warning
indicator literature due to inconsistencies and lackadaisical reporting of results. The
researchers called for consistent protocol in reporting the strength of EWIs that included
calculations of sensitivity, specificity, and precision. Bowers, Sprott, and Taff (2012)
also introduced a useful statistical tool, ROC analysis, suitable for not only comparing
properly reported early warning indicators from across studies, but also useful in
determining early warning indicator thresholds within the setting of study. Their
identification of the most accurate indicators relying on growth mixture modeling, while
not easily accessible, align with literature relating dropping out as a life course event and
supported the use of longitudinal data tracking a student’s trajectory through school. The
most accurate and useable indicators stemming from data typically collected by schools
included the Chicago on-track indicator, low non-cumulative GPA, and semester course
failures.
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It is noted, that despite Bowers, Sprott, and Taff (2012) identifying the Chicago
on-track indicator as the most accurate and useable dropout indicator, results of several
studies have been published in which the on-track indicator has failed to differentiate
between graduates and those who do not graduate on time with the same accuracy as
reported in the Chicago setting (Hartman et al., 2011; Norbury et al., 2012).
Hartman et al. (2011), sought to determine whether or not the Chicago on-track
indicator could be utilized with same accuracy and precision within a variety of public
school settings in Texas, a context significantly different CPSS. Five school districts
were included in Hartman et al.’s (2011) study based on prior interactions with regional
education labs and their established data systems; all divisions were currently undergoing
initiatives to implement an EWS specific to their setting. In all five school divisions,
freshman identified as on-track were more likely to graduate on time than individuals
identified as off track, with the difference in graduation rates ranging from 18.4 to 51.7
percentage points.
A related study conducted by Norbury et al. (2012) in two urban Midwest Region
school districts yielded similar results. In this case, the difference in graduation rates
between students identified as on-track compared to off-track ranged from 44.5 to 49.9
percentage points. Both studies reported results substantially different than the 59
percentage point differential obtained in the original Chicago study (Allensworth &
Easton, 2005), reinforcing the role local context plays in influencing school trajectories
and outcomes. Despite arriving at different results, all researchers reported that academic
performance during a student’s freshman year has a stronger association with graduation
outcomes over and above prior achievement and background characteristics (Allensworth
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& Easton, 2005; 2007; Hartman et al., 2011; Norbury et al., 2012). These results also
provide further evidence of the mediating effect academic performance has in relation to
other variables influencing dropout. Most significantly, these results demonstrate the
need for an EWS to undergo a validating study to ensure that specific indicators are
selected, and deliberate thresholds set, allowing the indicators to provide the maximum
levels of accuracy, precision, and sensitivity within the context of implementation.
High-yield indicators promote efficiency and effectiveness of an EWS when
included and set to locally validated thresholds. Many researchers demonstrated the
desire to achieve the highest possible predictive value from the indicators chosen within
their respective setting of study (i.e., Balfanz et al. (2007) implementing a two-pronged
test to determine indicators for inclusion requiring predictive power to be greater than
75% and a yield greater than 10%). The methods and statistical analysis implemented to
determine their impact, however, lack consistency.
Bowers, Sprott, and Taff (2012) proposed specific measures to be calculated for
indicators included in EWSs: precision, sensitivity, and specificity. These researchers
also presented and suggested the inclusion of another statistical measure, ROC analysis,
to further evaluate the accuracy of individual indicators both within and across settings of
research. ROC analysis also allows for the comparison of multiple flags relative to one
another simultaneously to ensure a parsimonious combination of the best EWI are
included within each setting of study. Bowers, Sprott, and Taff (2012) encouraged
authors of new research conducted in the field of EWS to utilize these statistical measures
and conform to a standard and consistent protocol of reporting.
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Bowers, Sprott, and Taff (2012) were able to identify the most powerful EWIs
through the relative comparison of indicators via ROC analysis. While not identified as
having the highest yield of all studied indicators, as EWI relying on growth mixture
modeling earned that identification, the Chicago on-track indicator, low non-cumulative
GPA, and semester course failures were identified as the most useful EWI based on their
yield and ease of inclusion into an EWS. Evidence uncovered that the Chicago on-track
composite indicator, despite having substantial yield within the Chicago setting, failed to
attain consistent results in other settings (Hartman et al., 2011; Norbury et al., 2012).
These results demonstrate the impact of setting and emphasize the importance of
validating EWI within the local context of use.
Conclusion
As school divisions are tasked with the responsibility of meeting all state and
federally mandated requirements related to on time graduation and overall graduation
rates, many have begun taking a data driven approach to aide in their overall
effectiveness. Early warning systems enable school personnel to quickly identify
students at risk for failing to complete on time so that sufficient time, interventions, and
resources can be directed toward these students.
Many of the early warning systems implemented across the nation today share
their beginnings from successful EWS implemented in urban areas such as Chicago
(Allensworth & Easton, 2005; 2007) and Philadelphia (Balfanz, Herzog, & Mac Iver,
2007). Studies in these environments have shown the EWS implemented demonstrate
impressively high levels of precision, sensitivity, and specificity. However, replication of
EWS indicators and thresholds in varying settings across the nation often produce lesser
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results (Hartman et al., 2011; Norbury et al., 2012). Researchers cited local variables,
unique populations, and the impact of the local context as rationale for this discrepancy.
It is encouraged that through the implementation process of an EWS, school divisions
carefully consider local context while identifying and creating locally validated indicators
and thresholds to order to ensure accurate identification of students at risk (Dynarski et
al., 2008; Heppen & Therriault, 2008; Jerald, 2006; Uekawa et al., 2010).
As described in the literature, however, the bulk of EWS is designed to identify
specific students who are at risk for dropping out. With current state (Virginia
Graduation and Completion Index) and federal (Virginia Federal Graduation Indicator)
graduation requirements calling for both overall graduation and on-time completion rates,
identifying only students in jeopardy of dropping out may not be enough. School
divisions also need to be able to identify students at risk of not graduating on time.
Doing so could enable time for the delivery of specific interventions implemented to
assist students in achieving on-time graduation. Utilizing an EWS adapted to the local
context with an aim at identifying students at risk for failing to graduate on time may
prove to be extremely advantageous for the school system. Also, as suggested by the
literature, early identification of these students while in the middle school grades may
provide an advantage in the overall effectiveness of a school system to secure higher ontime graduation rates.
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CHAPTER 3: METHODOLOGY
The researcher conducted a retrospective cohort study with the objective of
identifying specific indicators of negative graduation outcomes within the school division
hosting the study. This approach is aligned with suggestions proposed by Dynarski et al.
(2008) who stated “a longitudinal cohort study followed by the regular analysis of data is
the critical first step both for determining the scope of the dropout problem and for
identifying the specific students who are at risk of dropping out” (p. 12). This study
compiled and analyzed archival data with the objective of creating an EWS that was
intended to identify students at risk for failing to graduate on time through the creation of
locally validated early warning indicators during both middle and high school grade
levels.
This study also analyzed the impact of normative transition experiences in the
sixth and ninth grades in regard to on-track/off-track status, as well as the persistence of
on-track/off-track status from one transition year to the next. On-time completion was
analyzed for both four-year and six-year cohort groups and the study identified EWIs
significantly associated with delayed graduation or dropout early in a student’s
educational pathways identified.
Within this setting, the researcher populated an EWS tool with longitudinal
student data from two cohorts’ educational pathways. The data collected spanned
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students’ sixth grade year through anticipated on-time graduation. Bivariate analysis,
logistic regression analysis, and ROC analysis were conducted to identify indicators most
predictive of students’ graduation outcomes.
This chapter will describe the attainment and compilation of student data required
to populate a specific EWS tool within a single rural school system in Virginia. This
chapter will also introduce the method of the data analysis used to determine statistically
significant indicators in regard to on-time graduation as well as the process implemented
to determine optimal thresholds for these indicators within the context of the study. Also
introduced will be the analysis of the impact of normative transitions in regard to offtrack status.
Research Design
The researcher conducted a retrospective cohort study within a single school
division located in central Virginia. The researcher compiled and analyzed archival data
spanning seven years for the graduating classes of 2014 and 2015. Data included in the
study spanned from each student’s entry date into their sixth grade cohort, which include
the 2007-2008 and 2008-2009 school years (see Table 3.1). This study mirrored the
analytic approach implemented by Uekawa et al (2010) in their cross-sectional study of
Delaware students in which specific EWIs were identified for inclusion in a state-wide
EWS.
The purpose of this study was to explore the relationships between different
variables and whether a student attained an OTG outcome. The model was designed to
be predictive in nature and included variables identified in the literature to predict
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academic and graduation outcomes. The study utilized logistic regression and ROC
analysis to identify the variables most predictive of graduation for use in an EWS.
Setting and Participants
The study focused on a single school system in central Virginia. The school
system hosted a population of 8,338 students during the 2013-2014 school year and was
comprised of two high schools (grades 9-12), two combined schools (grades 6-12), two
middle schools (grades 6-8), seven elementary schools (grades PK-5), one vocational
school (grades 11-12) and one alternative school (grades 6-12). The organizational
structure varied within the school system:


Educational pathways of combined schools followed a K-5, 6-12 grade level
arrangement, with one elementary school and one combined school.



Educational pathways of a stand-alone high school followed a pyramid
transition arrangement, with multiple K-5 elementary schools feeding into a
single 6-8 middle school, and a single high school.

The number of normative transitions students experience varied depending upon
which set of schools they attended from sixth grade through graduation.
The school system hosting the study is considered a rural-fringe school system
located in region 5 or the valley region of the state (VDOE, 2009). The rural-fringe
designation identifies that while the county is considered rural, it borders an urban area
relieving some components of isolation and access relative to rural-distant or ruralremote settings.
The National Center for Education Statistics (NCES) further differentiates locale
designations between the schools within the county:

Central Virginia EWS

80



School 1 is designated as town: distant



School 2 is designated as suburb: midsize



School 3 is designated as rural: fringe



School 4 is designated as rural: distant (NCES, 2016)

Table 3.1 presents each school’s grade structure, NCES locale designation, and
number of students in each cohort.
Table 3.1
School Characteristics
School
1
2
3
4
Totals

Grade Structure
combined 6-12
6-8
9-12
6-8
9-12
combined 6-12

NCES
Locale Designation
town: distant

2014
n
93

2015
n
101

Total
n
194

suburb: midsize

232

234

466

rural: fringe

195

172

367

rural: distant

75
595

71
578

146
1,173

As seen in Table 3.2, the study included students in two cohorts, the class of 2014
and class of 2015. Educational and demographic data were collected, compiled, and
analyzed for 1,173 students. The analysis included only students who were enrolled
within school buildings within the school system. Exclusion from the study occurred if
students transferred out of the school system prior to their expected four-year graduation
date or if significant data were unavailable or missing from students’ educational records.
This occurred when a minimum of four years of longitudinal data were unavailable due to
enrollment or placement outside of school division hosting the study. In addition,
degree-earning students who were identified as foreign exchange students, deceased
students, students outplaced as a result of an IDEA/IEP decision, or students receiving
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homeschool instruction for the duration of their high school education were excluded
from the study.
Table 3.2
Cohort Size
Cohort n
1
595
2
578
Note: N = 1,173

07/08
sixth
-

School Year
08/09
09/10
10/11 11/12
seventh eighth
ninth
10th
sixth
seventh eighth ninth

12/13
11th
10th

13/14
12th
11th

14/15
12th

Procedures
School system approval, per county policy, was required prior to the onset of any
research conducted within the setting of the study. The researcher sought and was
granted approval from the Assistant Superintendent of Instruction within the school
division.
Following district approval, an application to the Lynchburg College Institutional
Review Board (IRB) was submitted (see Appendix B - IRB Request Initial Request for
Review and Proposal Form and IRB Research Study Determination Letter). The
application was considered exempt for oversight as this study proposed no foreseeable
risk or discomfort to human subjects and there was no interaction between the researcher
and students whose data were analyzed.
The researcher then initiated data collection for the retrospective cohort study.
The following data were collected for analysis: a.) student enrollment and tracking data
detailing transfers into and out of the school division; b.) control variables comprised of
student demographic data such as race, gender, SES status, and disability status; c.)
independent variables comprised of the ABCs of EWIs which included both direct and
indirect measures of engagement and academic performance; and d.) the dependent
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variable, on-time completion of high school relative to one’s cohort (see Table 3.3 for a
comprehensive list of variables).
The researcher, with assistance from personnel in the technology department,
accessed data from Infinite Campus, the school division’s student information system.
This digital database houses all student information in regard to the variables included in
the study. Other data warehouses, including the Virginia Department of Education’s
Single Sign-on for Web Systems (SSWS) and PearsonAccess, were accessed when data
were found to be missing or incomplete. To protect student identity, respect
confidentiality, and comply with IRB protocol, all personally identifiable information
was removed from data collected. Numeric student identifiers, such as local student ID
numbers and state testing identifiers, were utilized for tracking purposes such as
enrollment and withdrawal into and out of the school system, as well as grade level
relative to a student’s respective cohort. Once the database was constructed and cleaned,
the researcher removed all student identifiers (see Appendix A).
All data included in the study were exported into a Microsoft Excel 2016
spreadsheet and formatted to allow for importation into IBM SPSS Statistics v24 for
statistical analysis. All data were visually inspected for accuracy and completeness.
Missing data were identified and manually located through the available databases when
available. When the dataset was complete, identifier information was deleted. The study
examined descriptive statistics, specifically frequencies, mean, and minimum and
maximum values of all the variables. The analysis of these outputs promoted a
comprehensive and complete dataset and ensured that all values fell within possible and
realistic ranges.
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Independent Variables. Independent variables included in the study were those
related to the ABCs of early warning indicators: attendance, behavior, and course
performance, all identifiable characteristics related to student engagement and academic
performance (Bruce et al., 2011; Jerald, 2006). These data were used to identify or “flag”
students who were at risk for not being at grade level, not being promoted to the next
grade, and/or not graduating from high school (Therriault et al., 2013, p. 11). Several
measures of engagement included data encompassing student attendance data:


Annual absentee rate – total number of days present divided by the number of
days the student was enrolled in school for the academic year.



Total number of absences – cumulative absences per school year including
excused and unexcused absences.



Total number of unexcused absences – cumulative unexcused absences (as
defined by school division policy) per academic year.



Total number of tardies – cumulative tardies per academic year.

Attendance indicators, as measures of engagement, have been consistently
included within EWSs (Allensworth & Easton, 2007; Balfanz et al., 2010; Mac Iver,
2008; Mac Iver et al., 2009a; 2009b; Neild & Balfanz, 2006; Uekawa, 2010) and have
often been recommended to be included for use as primary indicators due to their strength
in predicting educational outcomes (Balfanz et al., 2010; Mac Iver et al., 2009a; 2009b;
Neild & Balfanz, 2006; Uekawa, 2010).
Additional measures of engagement included data encompassing student behavior
data:
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Total number of annual referrals - cumulative total of behavior referrals
received by a student per academic year.



Total in-school suspensions – cumulative total of days a student was assigned
in-school suspension as a result of disciplinary referrals per academic year.



Total out of school suspensions - cumulative total of days a student was
assigned out of school suspension as a result of disciplinary referrals per
academic year.

Also, behavior indicators have been consistently included in EWSs and have a
proven track record as a powerful predictor of graduation outcomes (Balfanz et al., 2010;
Mac Iver et al., 2009a; 2009b; Uekawa, 2010).
The study included measures of academic performance data encompassing course
outcomes and standardized test results:


Core course outcomes – End of year scores achieved in the subjects of
English, math, history, and science. Letter grades were represented on a 4point scale (A = 4, B = 3, C = 2, D = 1, F = 0).



Number of core courses failed annually – The total aggregate of all core
academic courses failed per academic year in the content areas of math,
English, history/social science, and science.



Standardized test scores – Scores earned through the administration of
standardized tests in the content areas of math, English, reading, history/social
science, and science. Passing scores were identified by a score of 400 or
above.
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GPA – Grade point average was calculated on a 4-point scale (A = 4, B = 3, C
= 2, D = 1, F = 0).

In addition, measures of course outcomes and academic performance have been
commonplace as indicators in numerous EWSs. Indicators most often included have
been specific and/or general course failures (Allensworth & Easton, 2005; 2007; Balfanz
et al., 2010; Uekawa et al., 2010) and GPA (Allensworth & Easton, 2007; Celio, 2009a;
2009b).
Lastly, data regarding grade-level retentions were identified and collected from
each student’s historic records, if applicable. Overage status upon entry for the sixth and
ninth grades was also determined. Overage for grade-level and retention, both prior to
and correlating with the transition to high school, has been researched considerably in
dropout studies and deemed to be predictive of graduation outcomes (Balfanz et al.,
2010; Doyle, 1989; Karweit, 1991; Roderick, 1994; Rumberger, 2001; Rumberger & Lim
2008; Uekawa et al., 2010).
All independent variables explored in this study, see Table 3.3, were related to the
ABCs of early warning indicators: attendance, behavior, and course performance. These
direct and indirect measures of engagement and academic performance have been
mainstays in numerous EWSs implemented in a variety of settings.
Dependent Variable. The dependent variable for analysis was successful ontime completion of high school relative to one’s cohort. The study examined on-time
completion for both four-year and six-year cohort groups similarly to Virginia’s On-Time
Graduation Rate, which defines on-time graduates as individuals who earn a diploma
within four years of entering ninth grade for the first time (VDOE, 2011).
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Successful completion of high school was identified by the graduate/completer
code, identifying the type of graduation diploma or completion document awarded to the
student (VDOE, 2015). The date of the awarding of the diploma or completion document
was also collected, allowing the researcher to identify OTG outcomes. Students had to
earn a standard or advanced diploma within six years of entering their sixth grade cohort,
or within four years of entering their ninth grade cohort to be considered an on-time
graduate. Students who completed school with a modified standard diploma, applied
studies certificate, certificate of completion, or a GED/ISAEP certificate were not
considered on-time graduates. In addition, delayed graduates, dropouts, and those
unenrolled due to absences, suspensions, or incarceration were included as students who
did not graduate on time.
Control Variables. Control variables included in the study were those comprised
of student demographic data. These data included:


Gender – A code that identifies a student’s gender (VDOE, 2015).



Age/birthdate – Utilized to determine overage status relative to cohort.



Race – A code identifying the race/combination of races a student is identified
as (VDOE, 2015).



Economically disadvantaged status flag - A flag that identified a student as
economically disadvantaged, at any point during the school year, if the
student: (1) was eligible for Free/Reduced Meals; (2) received TANF; or (3)
was eligible for Medicaid (VDOE, 2015).



Disability status - A code that identified a student who is eligible for services
under the Individuals with Disabilities Education Act (IDEA). Students
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identified with a disability had an Individualized Education Program (IEP) or
services planned (VDOE, 2015).


English as a second language (ESL)/English language learners (ELL) status –
A code identifying Limited-English Proficiency status (VDOE, 2015).

Although these variables have been described as “unalterable variables” by Barry
and Reschly (2012), research by Batton-Pearson et al (2000) suggests their inclusion as
they demonstrated independent effects in regard to education outcomes and are important
to control. Major EWS studies have demonstrated the significance of gender
(Allensworth & Easton, 2007; Balfanz et al., 2010; Mac Iver et al., 2009a; 2009b; Neild
& Balfanz, 2006; Uekawa, 2010), race (Balfanz et al., 2010; Mac Iver et al., 2009a;
2009b; Neild & Balfanz, 2006; Uekawa, 2010), special education status (Neild &
Balfanz, 2006; Uekawa, 2010), economically disadvantaged status (Neild & Balfanz,
2006) and ESL status (Balfanz et al., 2010) as indicators in impacting graduation
outcomes.
Table 3.3
Variables in Dataset
Name

Description

Graduation Outcome

Binary dependent variable; OTG
= 0, Not graduating on time = 1

School Name
1 – combined school, town: distant;
2 – high school, suburb: midsize;
3 – high school, rural: fringe
4 – combined school, rural: distant

Categorical variable that
identifies which of the schools a
student attended. Combined
school house grades 6-12, while
schools house grades 9-12; each
having a single feeder middle
school.
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Description

Black

Binary variable that identifies 612 grade level structure within a
school; potentially reduces the
number of normative transitions a
student experiences; 0 = no, 1 =
yes
Binary variable that identifies a
student was in a cohort within the
division from sixth grade through
completion event; 0 = no, 1 = yes
Binary variable that identifies a
student was in a cohort within the
division from ninth grade through
completion event; 0 = no, 1 = yes
Continuous variable used to
determine the age in which a
student enter a cohort.
Continuous variable used to
identify appropriate ninth grade/4
year cohort group
Continuous variable. The age in
which the student entered ninth
grade.
Binary variable determined by:
mean age in ninth grade + 1;
0 = no, 1 = yes
Continuous variable used to
identify appropriate sixth grade/6
year cohort group
Continuous variable. The age in
which the student entered sixth
grade.
Binary variable determined by:
mean age in sixth grade + 1;
0 = no, 1 = yes
Binary variable. Student
identified as any race other than
white; 0 = no, 1 = yes
Binary variable. 0 = no, 1 = yes

White

Binary variable. 0 = no, 1 = yes

Male

Binary variable. 0 = no, 1 = yes

Female

Binary variable. 0 = no, 1 = yes

6 Year Cohort

4 Year Cohort

Birth Date

Date First Entered Ninth Grade

Age in Ninth
(M = 14.53, SD = .525, range: 13.51-16.98)
Overage Ninth Grade

Date First Entered Sixth Grade

Age in Sixth Grade
(M = 11.52, SD = .506, range: 10.51-13.41)
Overage Sixth Grade

Minority
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Name
Disabled

Disadvantaged

ELL

Diploma Date

Graduate Completer Type

Retained 1x

Grade Retained

Retained 2x

Grade Retained 2nd
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Description
Binary variable that identifies a
student is diagnosed with a
disability under IDEA; 0 = no, 1
= yes
Binary variable. Student is
identified as economically
disadvantaged; 0 = no, 1 = yes
Binary variable that identifies a
student is identified as having
limited English proficiency; 0 =
no, 1 = yes
Continuous variable that
identifies the date in which a
terminal certificate is conferred;
Identifies early graduates, ontime graduates, and delayed
graduates.
Categorical variable that
identifies the manner in which a
student completed high school; 1
= standard diploma, 2 = advanced
diploma, 3 = modified standard
diploma, 4 = applied studies
certificate, 5 = certificate of
completion, 6 = GED/ISAEP, 7 =
delayed graduation, 8 = dropout,
9 = dropout due to incarceration,
10 = unenrolled due to
suspension, 11 = unenrolled due
to attendance
Binary variable that identifies a
student experienced a grade-level
retention in grades 6-12;
0 = no, 1 = yes
Categorical variable that
identifies the grade level in which
the retention occurred.
Binary variable that identifies a
student experienced two gradelevel retentions in grades 6-12;
0 = no, 1 = yes
Categorical variable that
identifies the grade level in which
the 2nd retention occurred
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Name
Failed 6

Failed 7

Failed Before 8

Failed 8

Failed Before 9

Failed 9

Failed Before 10

Failed 10

Failed Before 11

Failed 11

Total Normative Transitions
(M = 1.53, SD = .642, range: 0-2)
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Description
Binary variable that identifies a
student was retained in the sixth
grade; 0 = no, 1 = yes
Binary variable that identifies a
student was retained in the
seventh grade; 0 = no, 1 = yes
Binary variable that identifies a
student experienced a retention
before eighth grade); 0 = no, 1 =
yes
Binary variable that identifies a
student was retained in the eighth
grade; 0 = no, 1 = yes
Binary variable that identifies a
student the student experienced a
retention before ninth grade; 0 =
no, 1 = yes
Binary variable that identifies a
student was retained in the ninth
grade; 0 = no, 1 = yes
Binary variable that identifies a
student the student experienced a
retention before 10th grade; 0 =
no, 1 = yes
Binary variable that identifies a
student was retained in the 10th
grade; 0 = no, 1 = yes
Binary variable that identifies a
student the student experienced a
retention before 11th grade; 0 =
no, 1 = yes
Binary variable that identifies a
student was retained in the 11th
grade; 0 = no, 1 = yes
Continuous variable; cumulative
number of normative transitions,
normal changes of buildings from
elementary to middle school
and/or middle school to high
school, that the student
experienced through their
educational pathways.
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Name
Gr06Math (M = 429.25, SD = 83.48, range: 147-600);
Gr07Math (M = 440.31, SD = 93.24, range: 102-600);
Gr08Math (M = 452.20, SD = 99.869, range: 121-600);
Gr06Reading (M = 472.30, SD = 75.381, range:124-600);
Gr07Reading (M = 473.86, SD = 85.214, range: 118-600);
Gr08Reading (M = 476.15, SD = 81.600, range: 135-600);
Gr08Writing (M = 434.93, SD = 30.830, range: 344-600)
Attendance Rate
sixth (M = .964, SD = .038, range: .614-1.000);
seventh (M = .960, SD = .041, range: .542-1.000);
eighth (M = .957, SD = .045, range: .650-1.000);
ninth (M = .954 SD = .075, range: .000-1.000);
10th (M = .953, SD = .058, range: .421-1.000);
11th (M = .940, SD = .075, range: .089-1.000);
12th (M = .926, SD = .077, range: .265-1.000 )
Total Absences
sixth (M = 6.070, SD = 6.042, range: 0-44.620);
seventh (M = 6.911, SD = 6.730, range: 0-55);
eighth (M = 7.278, SD = 7.422, range: 0-59.500);
ninth (M = 7.609, SD = 10.327, range: 0-123);
10th (M = 8.211, SD = 9.831, range:0-104.220);
11th (M = 9.865, SD = 10.561, range: 0-104.540);
12th (M = 11.839, SD = 10.061, range: 0-81.950)
Total Unexcused Absences
sixth (M = .972, SD = 2.109, range: 0-20);
seventh (M = 1.232, SD = 2.652, range:0-26);
eighth (M = 1.478, SD = 2.543, range: 0-20);
ninth (M = 1.442, SD = 3.697, range: 0-45);
10th (M = 1.947, SD = 5.612, range: 0-90);
11th (M = 2.757, SD = 5.881, range: 0-56);
12th (M = 3.45, SD = 6.072, range: 0-82)
Number of Referrals
sixth (M = 0.708, SD = 1.963, range: 0-14);
seventh (M = .786, SD = 1.927, range: 0-18);
eighth (M = 1.103, SD = 2.344, range: 0-23);
ninth (M = .918, SD = 1.881, range: 0-21);
10th (M = 1.108, SD = 2.319, range: 0-22);
11th (M = .809, SD = 2.490, range: 0-18);
12th (M = .515, SD = 1.538, range: 0-20)
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Description
Continuous variable;
Standardized (SOL) test scores in
mathematics by grade level
and/or course.
Continuous variable;
Standardized (SOL) test scores in
English by grade level or course.
Continuous variable; calculated
rate of attendance in each grade
level. Determined by:
Total attendance days
Total days enrolled in school

Continuous variable; cumulative
number of days missed in each
grade level including both
excused, unexcused, and days
suspended.

Continuous variable. Cumulative
number of unexcused absences in
each grade level.

Continuous variable. Cumulative
number of disciplinary referrals
in each grade level.
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Variables in Dataset
Name
In School Suspension (ISS)
sixth (M = .883, SD = 2.776, range: 0-27);
seventh (M = .894, SD = 2.427, range: 0-31);
eighth (M = 1.181, SD = 2.504, range: 0-24);
ninth (M = 1.054, SD = 4.401, range: 0-28);
10th (M = 1.157, SD = 2.559, range: 0-31);
11th (M = .0625, SD = 1.758, range: 0-21);
12th (M = .283, SD = 1.191, range: 0-23)
Out of School Suspension (OSS)
sixth (M =.308, SD = 1.652, range: 0-20);
seventh (M = .382, SD = 2.117, range: 0-22);
eighth (M = .863, SD = 7.264, range: 0-158);
ninth (M = .479, SD = 3.368, range: 0-100);
10th (M = .668, SD = 4.573, range: 0-117);
11th (M = .622, SD = 6.654, range: 0-158);
12th (M = .736, SD = 11.980, range: 0-180)
End of Course Academic Grades:
Math
sixth (M = 2.716, SD = 1.078, range: 0-4);
seventh (M = 2.637, SD = 1.098, range: 0-4);
eighth (M = 2.863, SD = .988, range: 0-4);
ninth (M = 2.390, SD = 1.187, range: 0-4);
10th (M = 2.212, SD = 1.190, range: 0-4);
11th (M = 2.395, SD = 1.091, range: 0-4);
12th (M = 2.354, SD = 1.170, range: 0-4)
English
sixth (M = 2.867, SD = 1.048, range: 0-4);
seventh (M = 3.038, SD = .988, range: 0-4);
eighth (M = 2.745, SD = 1.017, range: 0-4);
ninth (M = 2.732, SD = 1.112, range: 0-4);
10th (M = 2.489, SD = 1.072, range: 0-4);
11th (M = 2.674, SD = .984, range: 0-4);
12th (M = 2.817, SD = .922, range: 0-4)
Core Failures
sixth (M = .187, SD = .614, range: 0-4);
seventh (M = .141, SD = .527, range: 0-4);
eighth (M = .172, SD = .624, range: 0-4);
ninth (M = .242, SD = .726, range: 0-5);
10th (M = .246, SD = .679, range: 0-4);
11th (M = .160, SD = .504, range: 0-4);
12th (M = .088, SD = .349, range: 0-4)

92

Description
Continuous variable. Cumulative
number of days a student served
in-school suspensions in each
grade level.

Cumulative number of days a
student was suspended out of
school in each grade level.

Categorical variable. End of
course grade assigned to student
transcript at the culmination of
each academic year in grades 612. Grades were converted to a
5-point scale for analysis; A = 4,
B = 3, C = 2, D = 1, F = 0

Continuous variable. Cumulative
number of courses failed each
academic year in the subjects of
math, English, science, and
history.
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Table 3.3
Variables in Dataset
Name

Description

GPA
ninth (M = 2.876, SD = .906, range: 0.00-4.250);
10th (M = 2.830, SD = .837, range: 0.00-4.353);
11th (M = 2.858, SD = .883, range: 0.077-4.522);
12th (M = 2.898, SD = .873, range: 0.077-4.588)

Continuous variable. Cumulative
grade point average calculated at
the end of each academic year
grade 9-12. Includes all core
classes and electives.

Research Questions
To analyze with the intention of answering the following research questions, the
study used the aforementioned data.
R1: What variables should be included in an EWS implemented within the setting of
study?
H1: ABC indicators, identified through seminal research studies validating EWIs
will be the most powerful EWIs in identifying students flagged as at risk for
failing to graduate on time in this setting.
R2: While optimizing sensitivity and specificity, what are the optimal cut-points for the
indicators selected for use in the EWS?
H2a: Due to the rural setting and local context within the setting being studied,
indicator thresholds will vary from suggested levels proposed from studies
conducted in urban and suburban settings.
H2b: Due to the rural setting and local context within the setting of study,
precision, sensitivity, and specificity of these indicators will differ from previous
studies conducted in urban and suburban settings.
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
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H3: Sixth grade indicators will prove to be statistically significant in the prediction
of on-time graduation; on-track students will have higher on-time graduation rates
than off-track students.
R4: How does the four-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the ninth grade?
H4a: Ninth grade indicators will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students.
H4b: Ninth grade indicators will be more significant in predicting on-time
graduation than sixth grade indicators.
R5: To what degree is on-track status related at the sixth and ninth-grade transition
years?
H5a: Students identified as off-track in the sixth grade will be correlated to
students flagged off-track in the ninth grade.
H5b: There will be a greater number of students flagged off-track in the ninth
grade than in the sixth grade.
R6: What impact do normative transitions have on the prevalence of off-track status?
H6a: The prevalence in which students develop off-track flags will be greater in
the years in which students experience a transition compared to non-transition
academic years.
H6b: There will be variance between the prevalence of students developing offtrack indicators related to the number of normative transitions they experience;
students who experience one transition in the K-5 elementary, 6-12 combined
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school grade level arrangement will have a lower prevalence of off-track status
than students who experience two transitions in the K-5 elementary, 6-8 middle,
9-12 high school grade level arrangement.
Data Analysis
The researcher conducted a retrospective cohort study to explore the relationships
between different variables and whether a student attained an OTG outcome. The
methodology that was implemented was similar to that of Uekawa et al.’s (2010)
identification of early warning indicators in Delaware. Data analysis was conducted in
three steps:
1. Explore independent variables to identify the strongest EWIs correlated to
negative graduation outcomes (not graduating on time).
2. Variables that were determined to be statistically significant in relation to an
individual’s failure to complete high school on time were analyzed by
regression analysis to determine which predictors and regression models were
the strongest.
3. Specific cut-points were calculated for all important indicators utilizing
Receiver Operating Characteristic (ROC) curve analysis.
As EWIs were validated and set to specific cut-points, students were flagged as
off-track. Additional analyses were then conducted to compare the six-year and fouryear graduation rates of off-track students to on-track students. Correlational analysis
and chi square test of independence were conducted to examine the persistence of offtrack status and the impact of normative transitions in regard to off-track status.
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Bivariate analysis and the creation of logistic regression models. The
researcher conducted bivariate and multivariate analyses to identify the indicators most
predictive of students not graduating on time. The results of these analyses were used to
explore the answer to the first research question:
R1: What variables should be included in an EWS implemented within the setting of
study?
Comparisons of on-time graduates to non-on-time graduates were conducted
through bivariate analysis utilizing crosstabs, correlation analysis, chi-squared analysis,
and independent-samples t-tests.
Indicators observed to be associated with not graduating on time were further
analyzed through multivariate logistic regression. This study employs multivariate
logistic regression analysis following the approach implemented by Uekawa et al. (2010)
to: “1.) identify which of the indicators are most important for predicting graduation
outcomes when other variables are taken into account, and 2.) what the odds are for
graduation outcomes for individuals with certain status characteristics” (p. 20).
Vogt (2007) identifies multivariate logistic regression analysis as the acceptable
statistical measure to utilize when “there are independent variables and a categorical
dependent variable” (p. 204). In multiple EWS studies, multivariate logistic regression
was the common reported statistical model utilized when determining the magnitude of
indicators (Balfanz et al., 2010; BERC, 2010; Mac Iver et al., 2009a; 2009b; Uekawa,
2010).
An iterative process utilizing a backward elimination approach was implemented
when creating the regression models. This approach was implemented to explore
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changes in model fit and to identify parsimonious logistic regression models where
predictive ability is maximized (Freund & Wilson, 1998). Middle school grade levels
(sixth through eighth grades) and high school grade levels ninth through 12th grades)
were analyzed separately, examining whether there were different indicators of negative
graduation outcomes present at each level. Additionally, ROC analysis (described in
greater detail in the next section), specifically the calculation of area under the curve
(AUC), was implemented to assess overall model accuracy in discriminating between
OTG and not graduating on time. Predictive probabilities saved from the regression
analysis were compared in ROC analysis against the dependent variable, producing the
AUC value. The AUC value, as stated by Obuchowski (2005), “ranges in value from 0.5
(chance) to 1.0 (perfect discrimination or accuracy)” (p. 365). The ROC AUC value
represents the average sensitivity over all false-positive rates (Metz, 1989). In essence,
the larger the ROC AUC, the better the model.
ROC analysis and cut-point creation for continuous EWIs. This study
employed ROC analysis to explore the second research question:
R2: While optimizing sensitivity and specificity, what are the optimal cut-points for the
indicators selected for use in the EWS?
The performance of an indicator is expressed in ROC analysis in terms of two
probabilities, sensitivity and specificity. Sensitivity is defined as the true-positive
proportion, which identifies the predictors ability to identify students who do not
graduate on time. Specificity is defined as the true-negative proportion, which identifies
the predictors ability to identify on-time graduates (see Description of Terms in Chapter
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1). Sensitivity and specificity values can be attained through the creation of a 2x2 event
table, as reviewed in Table 2.2.
The performance of an indicator can be assessed graphically through ROC
analysis, which plots values of sensitivity and specificity for all possible values of an
indicator on a coordinate system, creating a curve.
The area under the curve (AUC) is an important index for assessing the measures
across all decision thresholds. It reflects the probability of correct classification of
outcomes across all decision thresholds of a continuous indicator, e.g. attendance rate. A
value of 1.0 indicates a perfect prediction while a value of 0 indicates there is no
accuracy in prediction. A value of .5 reflects chance and falls along the diagonal of the
curve. Figure 3.1 depicts the AUC values of two ROC curves relative to the diagonal
curve.
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Figure 3.1
ROC AUC Comparisons

Source: Schutts (2016)
Generally, in comparing the diagnostic accuracy of a predictor to AUC,
researchers propose an AUC of less than .60 as weak in accuracy, an AUC of .60 - .70
suggests “sufficient” accuracy, .70 - .80 suggests “fair” accuracy, .80 - .90 suggest “very
good” accuracy, and .90+ suggests “excellent” accuracy (Šimundić, 2009; Tape, 2005).
In research on K-12 EWS, ROC AUC values of predictor variables as low as .60 have
been deemed acceptable (Uekawa et al., 2010).
ROC AUC can be useful in demonstrating the overall validity of the logistic
regression models as it reflects the accuracy of the overall model relative to chance. ROC
AUC summarizes predictive power of the model and is an appropriate method to diagnose
the model as a valid predictor (Agresti, 2007).

Sensitivity and specificity can also be used to identify specific cut-points for
continuous indicators. The identification of optimal cut-points provides practical value to
practitioners (Schutts, 2016) in that it can maximize the discriminating power of an
indicator (Pandey and Jain, 2016). There is some disagreement about the best way to
identify an optimal cut-point and the approach varies with context and or need of the
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diagnostic (Perkins & Schisterman, 2006). This study utilized Youden Index to identify
appropriate cut-points for continuous indicators selected for inclusion in the EWS. This
method was chosen as it identifies “the maximum potential of effectiveness for a
diagnostic test”, or in this case, an EWI, while giving equal weight to sensitivity and
specificity (Pandey and Jain, 2016, p. 7). Youden Index identifies the physical
value/point along the ROC curve with the furthest distance from the diagonal curve;
Youden Index is calculated by: J = sensitivity + specificity -1.
The study used cut-points, determined from ROC analysis, to flag students as offtrack. Flagging was done in SPPS by recoding the variables in the EWS into new
dichotomous variables that identified students who failed to meet the set cut-points.
Students who fell short of the cut-points were coded “1” for off-track and “0” for ontrack. Recoded variables were created for every EWI in grades six through 12. This
allowed the researcher to flag students in each EWI, as well as track the number of
indicators a student flagged with in each grade level.
The researcher then performed cross tabulations, comparing graduation outcomes
to the EWS indicators students were flagged with. These cross tabulations created a
confusion matrix in which values for sensitivity, specificity, and precision could be
calculated from (as depicted in table 2.2).
Comparing off-track status at the middle and high school grade levels. To
explore answers for the third and fourth research questions:
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
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R4: How does the four-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the ninth grade?
Exploration of these questions were approached by identifying students as either
on-track or off-track at the culmination of the normative transition years of sixth and
ninth grade. The study utilized the EWIs that were created to flag students falling below
the identified cut-points. Cross tabulations of the number of EWI flags a student carried
in the sixth and ninth grade levels relative to graduation outcomes were created. The
study also calculated OTG rates relative to the number of indicators a student was flagged
with in the sixth and ninth grades.
In a manner similar to identifying cut-points of linear indicators, Youden Index
was used to identify the number of EWI flags a student would need to carry to be
identified as off-track. Calculations of sensitivity, specificity, and precision were also
calculated for off-track status. Once off-track status of all students was determined, the
conceptual models in Figures 3.2 and 3.3 were populated with data. This provided a
visual representation of the changes in on-track/off-track status and overall graduation
outcomes.
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Conceptual Framework – Six-Year Cohort

Figure 3.3
Conceptual Framework – Four-Year Cohort

102

Central Virginia EWS

103

Next, the study used bivariate analysis to determine if a statistically significant
difference in educational outcomes existed between students who were on-track and offtrack for both four-year and six-year cohorts. Vogt (2007) identified the chi-squared test
of independence as the appropriate measure for the comparison of two categorical
groups.
Lastly, the study conducted correlational analyses to determine if the timing of
off-track status or the quantity flags were significantly correlated to not graduating on
time.
The impact of normative transitions on off-track status. To explore answers
for the fifth research questions:
R5: To what degree is off-track status related in the sixth and ninth-grade transition
years?
In addition to comparing the number of students in each category within the
conceptual models (Figures 3.2 and 3.3), the study examined the differences in off-track
status during transition years of sixth and ninth grade. Correlational analyses were
conducted between off-track status designations in sixth grade compared to the ninth
grade. Persistence of both on and off-track status was explored to identify the rate of
status changes from sixth to ninth grade.
To explore answers for the final research question:
R6: What impact do normative transitions have on the prevalence of off-track status?
A chi-square test of independence was performed to examine whether the
relationship between off-track status in the ninth grade and the number of normative
transitions a student experienced was statistically significant. To explore if the
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relationship between the number of normative transitions and off-track status held true
for non-transition years, the analysis was repeated for grades ten and eleven.
Table 3.4
Statistical Analyses by Research Question
Question
R1: What variables should be included in an
EWS implemented within the setting of study?
R2: While optimizing sensitivity and specificity,
what are the optimal cut-points for the indicators
selected for use in the EWS?
R3: How does the six-year on-time graduation
rate compare between students identified as ontrack to that of students flagged as off-track in
the sixth grade?
R4: How does the four-year on-time graduation
rate compare between students identified as ontrack to that of students flagged as off-track in
the ninth grade?

Analysis
T-test and chi-squared test
Logistic regression
Receiver Operational Characteristic
(ROC) Analysis
Calculation of Youden Index
Cross tabulations
Calculation of Youden Index
Chi-squared test
Cross tabulations
Calculation of Youden Index
Chi-squared test

R5: To what degree is on-track status related at
the sixth and ninth-grade transition years?
R6: What impact do normative transitions have
on the prevalence of off-track status?

Correlation analysis
Correlation analysis
Descriptive frequencies
Chi-squared test
Descriptive frequencies

Ethical Precautions
This study proposed no foreseeable risk or discomfort to human subjects; there
were no interactions between the researcher and participants in the study. The Lynchburg
College IRB considered this study exempt for oversight and approved the study (see
Appendix B). Research involved the analysis of data that had already been collected by
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the school system for non-research purposes. After the data were collected, merged, and
cleaned, student identities and identifier data were removed. These steps were taken to
protect students’ identities, respect confidentiality, and comply with the IRB.
Conclusion
This study explored the relationships between different variables related to
attendance, behavior, and course outcomes and whether a student attained an OTG
outcome. The researcher conducted a retrospective cohort in which archival data
spanning seven years was collected and compiled for the graduating classes of 2014 and
2015.
This study implemented a data analysis with the goals of identifying the most
predictive indicators of not graduating on time and calculating locally validated cutpoints for indicators to maximize the effectiveness of indicators included in an EWS.
The study employed bivariate analysis, followed by multivariate analysis through the
creation of logistic regression models at each grade level to identify the most powerful
EWIs. The study then used ROC analysis to identify cut-points of each continuous
indicator included in the EWS.
Additional analyses were then conducted to explore the graduation outcomes of
students identified as off-track compared to on-track as well. This study also explored
the impact of normative transitions in regard to students becoming off-track.
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CHAPTER 4: Results
The researcher conducted a retrospective cohort study with the objective of
identifying specific indicators of negative graduation outcomes within the school division
hosting the study. This chapter presents the results in four sections aligned with the
research questions of the study. First, the chapter explores frequencies of graduation
outcomes along with demographic statistics of the overall population and variances
between each respective school. Second, it presents the outcomes of bivariate analysis,
followed by multivariate logistic regression models created for each grade level in which
variables representing the ABCs are analyzed. Third, the chapter presents the results of
ROC analysis and cut-point creation for linear indicators at each grade level. Finally, the
persistence of off-track status from middle to high school and the impact of the normative
transition years will be presented. The chapter concludes with a brief summary and
review of the findings.
Graduation Outcomes and Sample Demographics
On-time graduation outcomes. The majority of students from the study
completed their high school education as on-time graduates, with 86.9% of both cohorts
earning a standard or advanced diploma. Of the students who did not graduate on time,
earning a modified standard diploma, a GED, and dropping out were identified as the
most frequent outcomes, making up 63.6% of all students who did not graduate on time
(see table 4.1).
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Table 4.1
Graduate Completer Type
Frequency Percent
Graduated On Time
Standard Diploma
Advanced Diploma
Did Not Graduate On Time
Modified Standard Diploma
Applied Studies
Certificate of Completion
GED/ISAEP
Delayed Graduation
Drop Out
Dropout Due to Incarceration
Unenrolled - Suspensions
Unenrolled - Attendance
Total

Cumulative
Percent

452
567

38.5
48.3

38.5
86.9

35
20
4
34
10
29
2
3
17
1173

3.0
1.7
.3
2.9
.9
2.5
.2
.3
1.4
100.0

89.9
91.6
91.9
94.8
95.7
98.1
98.3
98.6
100.0

Table 4.2 depicts the grade structure and OTG rates between the four schools
included in the study. The OTG rates between the four schools in the study ranged from
83.1% to 91.4%. School 2 is identified as having the highest school OTG rate, as well as
the highest rate in every category.
Table 4.2 also presents OTG rates by gender, disadvantaged status, SWD status,
minority status, and ELL status. Females graduated on-time at higher rates than males in
all four schools with an overall OTG rate of 90.1%, 6.7% above their male peers. ELL
students carried the highest OTG rate of any demographic group, with nine out of nine
students completing in four years. Inversely, students with a disability carried the lowest
OTG rate, at 38.8%, of any demographic both at the school level and in overall rate.
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Table 4.2
Sample Demographics by School/OTG Rates
Grade
School Structure

n

School Female/ Male
Dis/OTG OTG /OTG advantaged
Rate
Rate
Rate /OTG Rate

SWD
/OTG
Rate

Minority ELL
/OTG /OTG
Rate
Rate

1

Combined
6-12

194

163
(84.0)

103
(92.2)

91
(74.7)

73
(78.1)

16
(18.8)

61
(75.4)

1
(100)

2

6-8
9-12

466

426
(91.4)

240
(93.8)

226
(88.9)

117
(87.2)

36
(52.8)

89
(94.4)

8
(100)

3

6-8
9-12

367

305
(83.1)

200
(85.0)

167
(80.8)

129
(70.5)

40
(32.5)

65
(84.6)

-

4

Combined
6-12

Totals

146

125
(85.6)

71
(88.7)

75
(82.7)

53
(81.1)

11
(45.5)

57
(77.2)

1,173

1019
(86.9)

614
(90.1)

559
(83.4)

292
(78.8)

103
(38.8)

272
(83.8)

9
(100)

Students with a disability. The study further examined demographic groups, as
depicted in Table 4.3. It is noted that demographic groups are not independent or
exclusive of one another. A student could be included in numerous groups (e.g. a student
could have experienced a grade retention and be identified as a SWD). Students with a
disability comprised 41.91% of all students who did not graduate on time whereas they
comprised only 3.39% of on-time graduates. The difference in graduation outcomes
between SWD and non-disabled students was statistically significant (𝝌2 (1, N = 1173) =
228.450, p <.001).
Overage status. Students identified as overage during the transition years of
sixth and ninth grade were identified as having poor graduation outcomes, with OTG
rates of 43.14% and 37.29%, respectively. Overage students at the sixth and ninth gradelevels comprised 18.83% and 24.03% of students who do not graduate on time,
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respectively. The difference in graduation outcomes between overage students and those
who were not overage was significant in the sixth grade (𝜒2 (1, N = 1173) = 89.416, p
<.001). The difference in graduation outcomes between overage students and those who
were not overage was also significant in the ninth grade (𝜒2 (1, N = 1173) = 133.916, p
<.001).
Grade retention. Students who experienced a grade retention at any time during
middle and high school achieved a OTG rate of 17.95% and accounted for 41.56% of all
students who did not graduate on time. The difference in graduation outcomes between
students who experienced a grade retention and those who did not was significant (𝝌 2 (1,
N = 1173) = 348.018, p <.001). Fourteen students in the dataset received two grade
retentions. None of these students graduated on time.
Disadvantaged status. Students who were identified as disadvantaged achieved
a OTG rate of 78.76% and accounted for 51.30% of all students not graduating on time.
The difference in graduation outcomes between disadvantaged students and those who
were not was significant (𝝌2 (1, N = 1173) = 31.399, p <.001).
Gender and race. The study found that male students were less likely than
female students to graduate on time (𝝌2 (1, N = 1173) = 11.318, p <.001). It also showed
that black students were less likely to graduate than white students (𝝌2 (1, N = 1173) =
4.558, p <.05). There was not a significant difference in the graduation outcomes of ELL
students.
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Table 4.3
Student Characteristics by On-time Graduation
Non-OTG
OTG
n = 154
n = 1,019
% of
% of
n Non-OTG
n OTG

Total
N = 1,173
% of
N
Total

Disadvantaged**

79

51.30%

293 28.75%

372 31.71%

OTG
Rate
of
group
78.76%

Disabled**

63

40.91%

40

3.39%

103

8.78%

38.84%

ELL

0

-

9

0.88%

9

0.77%

100%

Black*

40

25.97%

190 18.65%

230 19.61%

82.61%

White

111

72.08%

789 77.43%

900 76.73%

87.67%

Male**

93

60.39%

466 45.73%

559 47.66%

83.36%

Female**
Overage sixth
Grade**
Overage ninth
Grade**
Retained 1x**

61

39.61%

553 54.27%

614 52.34%

90.07%

29

18.83%

22

2.16%

51

4.35%

43.14%

37

24.03%

22

2.16%

59

5.00%

37.29%

64

41.56%

14

1.37%

78

6.6%

17.95%

Retained 2x**

14

9.09%

0

-

14

1.19%

0.00%

Note: Differences were determined to be as statistically significant based on
chi-squared test for dichotomous variables.
*p < .05, ** p < .001.
Analyses Results
This study implemented a data analysis with two primary purposes: (a) to identify
the most predictive indicators of not graduating on time within the setting of the study,
and (b) calculate specific cut-points of indicators to maximize their effectiveness within
an EWS. Analyses were implemented in three steps: bivariate analysis of potential
indicators, multivariate analysis and the creation of logistic regression models at each
grade level, and the creation of cut-points to maximize the accuracy of each linear
indicator included in the EWS.
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Additional analyses were then conducted to explore the graduation outcomes of
students identified as off-track as well as the impact of normative transitions relative to
off-track status.
Bivariate Analyses
The results of bivariate analyses were used to explore the answer to the first
research question and hypothesis:
R1: What variables should be included in an EWS implemented within the setting of
study?
H1: Indicators, identified through seminal research studies validating EWIs will
be the most powerful EWIs in identifying students flagged as at risk for failing to
graduate on time in this setting. (Partially Supported)
The study examined the difference of means for all potential variables in the
dataset related to the ABCs of EWIs. The researcher utilized t-tests to determine if the
difference of means was significantly significant. Samples were checked for
homogeneity of variance prior to interpreting t-test results through Levene's Test for
Equality of Variances. Levene’s Test for Equality of Variances yielded significant levels
p < .05, for the vast majority of values, indicating a violation of the assumption of
homogeneity of variances; results of t-tests were interpreted from the equal variances not
assumed output. T-tests identified statistically significant differences between the nonOTG and OTG groups for almost all variables that were analyzed.
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A: Attendance. Variables related to attendance are depicted in Table 4.4. The
researcher analyzed attendance rate and the total number of unexcused absences in each
grade level.
Attendance rate. Attendance rate is a measure of the total number of days a
student attended school/total number of days a student was enrolled. The length of the
school year ranged from 173 days to 180 days in 2015 and 2012, respectively, with an
average length of 176 days for the years included in the study.
The attendance rate for both non-OTG and OTG groups each decreased as
students progressed through the grade levels as did the mean difference between students
who graduated on time and those who did not. In the sixth grade, students who did not
graduate on time attended school at a slightly lower rate (M = .941, SD = .056) than
students who graduated on time (M = .967, SD = .034), t(61.44) = 3.371, p < .001. On
average, students who did not graduate on time attended school approximately 166 days
their freshman year compared to approximately 170 for on time graduates — a difference
of approximately 4.6 days of school over the duration of the sixth grade.
The difference in means was even greater in the ninth grade. Students who did
not graduate on time attended school at a lower rate (M = .870, SD = .076) than students
who graduated on time (M = .965, SD = .035), t(148.524) = 6.156, p < .001. On average,
students who did not graduate on time (n = 148) attended school approximately 153 days
their freshman year compared to approximately 170 for on-time graduates (n = 1016).
The difference in means was greatest in the 12th grade. Students who did not
graduate on time attended school at a lower rate (M = .823, SD = .171) than students who
graduated on time (M = .928, SD = .103), t(96.120) = 5.715, p < .001. On average,
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students who did not graduate on time (n = 91) attended school approximately 148 days
their freshman year compared to approximately 167 for on-time graduates (n = 987).
Unexcused absences. A similar trend was observed in mean unexcused absence
totals; the number of unexcused absences increased each school year for both non-OTG
and OTG groups as did the mean difference between groups. In the sixth grade, students
who did not graduate on time compiled a greater number of unexcused absences (M =
2.298, SD = 3.900) than students who graduated on time (M = .804, SD = 1.691),
t(58.700) = -2.858, p < .05. On average, students who did not graduate on time (n = 57)
accumulated just over two unexcused absences compared to less than one for on-time
graduates (n = 449).
The difference in means was even greater in the ninth grade. Students who did
not graduate on time compiled more unexcused absences (M = 5.169, SD = .8.066) than
students who experienced an OTG graduation outcome (M = .899, SD = 1.979),
t(149.588) = -6.413, p < .001. On average, students who did not graduate on time (n =
148) accumulated just over five unexcused absences compared to slightly less than two
for on-time graduates.
The difference in means was greatest in the 12th grade. Students who did not
graduate on time compiled more unexcused absences (M = 10.236, SD = 12.221) than did
students who graduated on time (M = 2.822, SD = 4.687), t(92.456) = -5.749, p < .001.
On average, students who did not graduate on time (n = 91) accumulated just over 10
unexcused absences compared to slightly less than three for on-time graduates (n = 987).
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Table 4.4
Results of T-tests for Attendance Variables
Graduation Outcome
Non-OTG

OTG
n

Mean
Difference

t

df

0.967 0.034

449

0.026

3.371**

61.444

119

0.963 0.034

908

0.030

4.511**

125.143

0.076

131

0.962 0.036

955

0.045

6.659**

137.903

0.870

0.186

148

0.965 0.035 1016

0.095

6.156**

148.524

Attend. Rate 10

0.883

0.134

143

0.961 0.049 1013

0.078

6.849**

147.340

Attend. Rate 11

0.851

0.170

135

0.951 0.046 1009

0.100

6.808**

136.631

Attend. Rate 12

0.823

0.171

91

0.928 0.103

987

0.105

5.715**

96.120

Unexcused Ab. 6

2.298

3.900

57

0.804 1.691

449

-1.494

-2.858*

58.700

Unexcused Ab. 7

2.891

4.783

119

1.015 2.139

909

-1.876

-4.222**

124.248

Unexcused Ab. 8

3.771

4.280

131

1.163 2.010

955

-2.608

-6.871**

137.969

Unexcused Ab. 9

5.169

8.066

148

0.899 1.979 1016

-4.270

-6.413**

149.588

Unexcused Ab. 10

7.301

13.514 143

1.188 2.373 1013

-6.113

-5.398**

143.238

Unexcused Ab. 11

8.733

12.613 135

1.954 3.551 1009

-6.779

-6.212**

136.855

Unexcused Ab. 12

10.236 12.221

2.822 4.687

-7.414

-5.749**

92.456

Variable

M

SD

n

Attend. Rate 6

0.941

0.056

57

Attend. Rate 7

0.933

0.070

Attend. Rate 8

0.917

Attend. Rate 9

91

M

SD

987

Note: * p < .05, **p < .001

B: Behavior. Variables related to behavior are depicted in Table 4.5. The
researcher analyzed variables measuring the total number of referrals, total days assigned
ISS, and total days assigned OSS in each grade level.
Disciplinary referrals. The mean number of disciplinary referrals for both the
non-OTG and OTG groups showed a slight increase each academic year, reaching its
highest value in the 10th grade, then decreasing through 12th grade. In the sixth grade,
students who did not graduate on time received disciplinary referrals with higher
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frequency (M = 1.93, SD = 3.316) than students who graduated on time (M = .55, SD =
1.66), t(59.614) = -3.088, p < .05. On average, students who did not graduate on time (n
= 57) received 1.93 referrals compared to one half of a referral for on time graduates (n =
449).
The difference in means was greater in the ninth grade. Students did not graduate
on time received disciplinary referrals at a higher frequency (M = 2.24, SD = 3.274) than
students who graduated on time (M = .72, SD = 1.48), t(158.106) = -5.593, p < .001. On
average, students who did not graduate on time (n = 150) received 1.93 referrals
compared to one half of a referral for on-time graduates (n = 1016).
In the 12th grade, students who did not graduate on time received disciplinary
referrals at a higher frequency (M = 1.20, SD = 2.008) than students who graduated on
time (M = .45, SD = 1.471), t(102.704) = -3.544, p < .001. On average, students who did
not graduate on time (n = 94) received 1.2 referrals compared to less than one half of a
referral for on-time graduates (n = 988).
In-school suspension. The mean value for the number of days a student was
assigned to ISS remained somewhat consistent from year-to-year for both non-OTG and
OTG groups. In the sixth grade students who did not graduate on time received ISS
consequences with higher frequency (M = 2.05, SD = 4.604) than students who graduated
on time (M = .73, SD = 2.417), t(59.979) = -2.124, p < .05. On average, students who
did not graduate on time (n = 150) spent two days in ISS compared to less than a day for
on-time graduates (n = 1016).
In the ninth grade, students who did not graduate on time received ISS as a
consequence at a higher frequency (M = 2.06, SD = 3.950) than students who graduated
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on time (M = .91, SD = 2.038), t(160.905) = -5.593, p < .001. On average, students who
did not graduate on time (n = 150) spent two days in ISS compared to less than a day for
on-time graduates (n = 1016).
In the 12th grade, students who did not graduate on time received ISS as a
consequence at a higher frequency (M = .45, SD = 1.132) than students who graduated on
time (M = .27, SD = 1.196), t(113.665) = -1.462, p < .05. On average, students who did
not graduate on time (n = 94) spent almost one half of a day in ISS compared to a quarter
of a day for on-time graduates (n = 988).
Out of school suspension. The mean values for the number of days a student was
assigned an OSS consequence showed a slight increase each academic year for the nonOTG group. In the sixth grade, students who did not graduate on time received OSS
consequences with higher frequency (M = 1.37, SD = 3.778) than students who graduated
on time (M = .17, SD = 1.063), t(57.131) = -2.376, p < .05. On average, students who
did not graduate on time (n = 57) spent just over a day suspended from school compared
to less than a quarter of day for on-time graduates (n = 449).
The difference in means was greater in the ninth grade as students who did not
graduate on time received OSS as a consequence at a higher frequency (M = 2.01, SD =
8.730) than students who graduated on time (M = .25, SD = 1.200), t(149.833) = -2.456,
p < .05. On average, students who did not graduate on time (n = 150) spent two days
suspended from school compared to a quarter of a day for on-time graduates (n = 1016).
The difference in means was even greater in the 12th grade. Students who did not
graduate on time received OSS as a consequence at a higher frequency (M = 5.83, SD =
39.205) than students who graduated on time (M = .25, SD = 3.109), t(93.111) = -1.39, p
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< .05. On average, students who did not graduate on time (n = 94) spent almost six days
suspended from school compared to a quarter of a day for on-time graduates (n = 988).
The standard deviation of the mean reported in this group also increased annually,
reaching 39.21 in the 12th grade, indicating a large variance in total days assigned to
students within the non-OTG group. Mean values for the OTG group, as well as the
reported standard deviation were more consistent.
Table 4.5
Results of T-tests for Behavioral Variables
Graduation Outcome
Non-OTG

OTG
n

Mean
Difference

t

df

0.55 1.660

449

-1.38

-3.088*

59.614

125

0.62 1.577

913

-1.41

-4.706**

131.790

4.221

134

0.87 1.825

957

-1.92

-5.210**

140.036

2.24

3.274

150

0.72 1.480 1016

-1.52

-5.593**

158.106

Total Referrals 10 2.69

3.908

149

0.88 1.874 1013

-1.81

-5.578**

158.158

Total Referrals 11 2.27

3.916

140

0.61 2.147 1009

-1.66

-4.932**

150.796

Total Referrals 12 1.20

2.008

94

0.45 1.471

988

-0.75

-3.544**

102.704

Total ISS 6

2.05

4.604

57

0.73 2.417

449

-1.32

-2.124*

59.979

Total ISS 7

1.84

3.397

125

0.76 2.233

913

-1.08

-3.440**

139.044

Total ISS 8

2.34

3.652

134

1.02 2.253

957

-1.32

-4.093**

147.498

Total ISS 9

2.06

3.950

150

0.91 2.038 1016

-1.15

-3.512**

160.905

Total ISS 10

2.27

3.977

149

0.99 2.234 1013

-1.28

-3.823**

162.001

Total ISS 11

1.45

3.140

140

0.51 1.433 1009

-0.94

-3.490**

147.133

Total ISS 12

0.45

1.132

94

0.27 1.196

988

-0.18

-1.462*

113.665

Total OSS 6

1.37

3.778

57

0.17 1.063

449

-1.20

-2.376*

57.131

Total OSS 7

0.91

3.180

125

0.31 1.918

913

-0.60

-2.066*

136.606

Variable

M

SD

n

Total Referrals 6

1.93

3.316

57

Total Referrals 7

2.03

3.314

Total Referrals 8

2.79

Total Referrals 9

M

SD
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Total OSS 8

3.72 15.659 134

0.46 4.974

957

-3.26

-2.394*

136.780

Total OSS 9

2.01

150

0.25 1.200 1016

-1.76

-2.456*

149.833

Total OSS 10

2.58 10.477 149

0.39 2.705 1013

-2.19

-2.539*

150.915

Total OSS 11

2.86 14.259 140

0.31 4.648 1009

-2.55

-2.103*

143.124

Total OSS 12

5.83 39.205

0.25 3.108

-5.58

-1.379*

93.111

8.730

94

988

Note: * p < .05, **p < .001

C: Course Outcomes
Middle school academic outcomes. Variables related to academic outcomes at
the middle school level are displayed in Table 4.6. The study analyzed end of course
grades in English, end of course grades in math, reading SOL assessment results, math
SOL assessment results, and a writing SOL assessment results. The state determined
passing scores for demonstrating proficiency on all SOL tests is 400.
English grades in middle school. In the sixth grade, students who did not
graduate on time earned lower end of course grades in English (M = 1.93, SD = 1.175)
than students who graduated on time (M = 2.99, SD = .968), t(134.438) = 9.247, p < .001.
On average, students who did not graduate on time (n = 115) earned a D in English
compared to a B earned by on-time graduates (n = 902). Mean course grades for both
students who did not graduate on time and OTG groups decreased between sixth and
eighth grades.
Eighth grade end of course grades in English remained lower for students who did
not graduate on time (M = 1.70, SD = 1.252) than the grades of on-time graduates (M =
2.87, SD = .904), t(133.539) = 9.934, p < .001. On average, students who did not
graduate on time (n = 119) earned a D in English compared to a C earned by on-time
graduates (n = 986).
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Math grades in middle school. In the sixth grade, students who did not graduate
on time earned lower end of course grades in math (M = 1.78, SD = 1.357) than students
who graduated on time (M = 2.83, SD = .981), t(123.302) = 7.854, p < .001. On average,
students who did not graduate on time (n = 84) earned a D in math compared to a C for
students who graduated on time (n = 887).
Eighth grade end of course math grades remained lower for students who did not
graduate on time (M = 1.90, SD = 1.355) than the grades of on-time graduates (M = 2.98,
SD = .861), t(128.928) = 98.481, p < .001. On average, students who did not graduate on
time (n = 118) earned a D in math compared to a C earned by on-time graduates (n =
956).
Mean course grades demonstrated slight fluctuation across grade levels within
both the non-OTG and OTG groups; mean difference remained consistent across grade
levels as well. Mean course grades for both non-OTG and OTG groups increased
between sixth and eighth grades.
Middle school course failures. In the sixth grade, students who did not graduate
on time failed more courses (M = 0.84, SD = 1.229) than students who graduated on time
(M = 0.10, SD = .401), t(124.503) = 6.572, p < .001. On average, students who did not
graduate on time (n = 122) failed a course while students who graduated on time (n =
903) did not.
Course failures in the eighth grade remained consistent. Students who did not
graduate on time failed more courses (M = 0.88, SD = 1.102) than on-time graduates (M
= 0.08, SD = .390), t(132.103) = 7.017, p < .001. On average, students who did not
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graduate on time (n = 130) failed a course while students who graduated on time (n =
994) did not.
Middle school English Standards of Learning assessments. The study compared
mean scores from middle school SOLs. Sixth grade Reading SOL assessment scores
were lower for students who did not graduate on time (M = 382.52, SD = 110.212) than
those for students who graduated on time (M = 480.83, SD = 68.310), t(92.902) = 10.030,
p < .001. On average, students who did not graduate on time (n = 84) failed the SOL by
17 points compared to a passing score of 481 earned by on-time graduates (n = 884).
Reading SOL scores remained lower in the eighth grade for students who did not
graduate on time (M = 360.18, SD = 110.212) than the scores for students who graduated
on time (M = 489.70, SD = 65.372), t(1120.286) = 12.189, p < .001. On average,
students who did not graduate on time (n = 112) failed the SOL by 40 points compared to
a passing score of 490 earned by on-time graduates (n = 959).
A single Writing SOL assessment was administered in the eighth grade. Scores
on this assessment were lower for students who did not graduate on time (M = 401.47,
SD = 26.247) than the scores for students who graduated on time (M = 438.41, SD =
29.154), t(1050) = 12.104, p < .001. On average, students who did not graduate on time
(n = 99) passed the SOL with a score of 401 compared to a passing score of 438 earned
by on-time graduates (n = 953).
Middle school math Standards of Learning assessment. In the sixth grade,
students who did not graduate on time earned lower scores on their Math SOL assessment
(M = 329.31, SD = 65.242) than students who graduated on time (M 438.93, SD =
78.681), t(969) = 12.371, p < .001. On average, students who did not graduate on time (n
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= 84) failed the SOL by 71 points compared to a passing score of 439 earned by on-time
graduates (n = 887).
Mean SOL assessment scores remained similar from sixth grade to eighth grade
within the OTG group. The standard deviation of the mean increased substantially across
grade levels in both the non-OTG and OTG groups; this indicates students earned a wide
range of scores within each group. Math SOL results in the eighth grade remained lower
for students who did not graduate on time (M = 347.58, SD = 110.682) than the scores of
students who graduated on time (M = 474.22, SD = 81.999), t(134.014) = 11.310, p <
.001. On average, students who did not graduate on time (n = 109) failed the SOL by 52
points compared to a passing score of 474 earned by on-time graduates (n = 518).
Table 4.6
Results of T-tests for Middle School Academic Variables
Graduation Outcome
Non-OTG

OTG

M

SD

n

M

SD

n

Mean
Difference

T

df

English 6 Grade

1.93

1.175

115

2.99

0.968

902

1.060

9.247**

134.438

English 7 Grade

1.88

1.124

112

3.18

0.872

935

1.300

11.844** 127.509

English 8 Grade

1.70

1.252

119

2.87

0.904

968

1.170

9.934**

133.539

Math 6 Grade

1.78

1.357

110

2.83

0.981

900

1.050

7.854**

123.302

Math 7 Grade

1.68

1.364

107

2.75

1.008

935

1.070

7.830**

119.611

Math 8 Grade

1.90

1.355

118

2.98

0.861

956

1.080

8.481**

128.928

Course Failures 6

0.84

1.229

122

0.10

.401

903

0.736

6.572**

124.503

Course Failures 7

0.65

1.102

119

0.08

.350

935

0.570

5.609**

121.050

Course Failures 8

0.88

1.288

130

0.11

.390

994

0.797

7.017**

132.103

Math 6 SOL

329.31

65.242

84

438.93 78.681 887

109.620

12.371**

969

Math 7 SOL

328.80

88.617

95

451.74 85.923 927

122.940

13.243**

1020

Variable
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Math 8 SOL

347.58 110.682 109

474.22 81.999 518

126.640

11.310** 134.014

Reading 6 SOL

382.52

84

480.83 68.310 884

98.310

10.030**

Reading 7 SOL

359.36 109.633 95

485.63 72.777 924

126.270

10.980** 102.689

Reading 8 SOL

360.18 110.212 112

489.70 65.372 959

129.520

12.189** 120.286

Writing 8 SOL

401.47

438.41 29.154 953

36.940

12.104**

87.331

26.247

99

92.902

1050

Notes: * p < .05, **p < .001

The state-created passing score, indicating proficiency for all SOL assessments is 400.

High school academic outcomes. Variables related to academic outcomes at the
high school level are displayed in Table 4.7. The study analyzed end of course grades in
English grades, end of course grades in math, and end of academic year GPA.
English grades in high school. In the ninth grade, students who did not graduate
on time earned lower English grades (M = 1.53, SD = 1.288) than students who
graduated on time (M = 2.89, SD = .985), t(152.827) = 11.685, p < .001. On average,
students who did not graduate on time (n = 133) earned a D in English compared to a C
for on-time graduates (n = 1018).
In the 12th grade, students who did not graduate on time earned lower English
grades (M = 2.33, SD = 1.244) than students who graduated on time (M = 2.85, SD =
.892), t(62.662) = 3.145, p < .05. On average, students who did not graduate on time (n =
60) earned a low C in English compared to a high C earned by on-time graduates (n =
1008).
Math grades in high school. End of course grades in math were also lower for
students who did not graduate on time at the end of their freshman year (M = .98, SD =
1.095) than the grades of students who graduated on time (M = 2.55, SD = 1.083),
t(1120) = 14.963, p < .001. On average, students who did not graduate on time (n = 105)
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earned an F in their respective math course compared to a C earned by on-time graduates
(n = 1017).
In the 12th grade, students who did not graduate on time earned lower Math grades
(M = 1.77, SD = 1.357) than students who graduated on time (M = 2.38, SD = 1.156),
t(741) = 2.820, p < .05. On average, students who did not graduate on time (n = 30)
earned a D in English compared to a C earned by on-time graduates (n = 713).
Trends in high school English and math grades. The mean scores in both math
and English increased slightly each academic year within the non-OTG group, while
standard deviation remained somewhat consistent. The mean difference between the
non-OTG and OTG groups also narrowed slightly each academic year, with differences
in math calculated at 1.66, 1.36, 0.91, and 0.61 in grades nine through twelve,
respectively. Mean differences in English followed the same trend and were calculated at
1.36, 1.08, 0.91, and 0.52 in grades nine through twelve, respectively.
High school course failures. In the ninth grade, students who did not graduate on
time failed more courses (M = 1.21, SD = 1.437) than students who graduated on time (M
= 0.11, SD = .421), t(139.161) = 8.913, p < .001. On average, students who did not
graduate on time (n = 137) failed a course while students who graduated on time (n =
1018) did not.
In the 12th grade, students who did not graduate on time failed more courses (M =
0.33, SD = .877) than students who graduated on time (M = 0.07, SD = .283), t(59735) =
2.289, p < .05. On average, neither on-time graduates or students who did not graduate
on time failed a course, but students who did not graduate failed more courses as a group.
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High school GPA. GPA demonstrated small fluctuation across ninth, 10th, and
12th grades within both the non-OTG and OTG groups. GPA for both the non-OTG and
OTG groups fell substantially in the 11th grade. In the ninth grade, students who did not
graduate on time earned a lower GPA (M = 1.69, SD = .939) than students who graduated
on time (M = 3.04, SD = .763), t(172.064) = 16.705, p < .001. On average, students who
did not graduate on time (n = 145) carried a GPA of 1.69 at the culmination of their
freshman year compared to a GPA of 3.04 for on-time graduates (n = 1019).
In the 12th grade, students who did not graduate on time earned a lower GPA (M =
1.77, SD = .978) than students who graduated on time (M = 3.07, SD = .740), t(168.269)
= 15.394, p < .001. On average, students who did not graduate on time (n = 145) carried
a GPA of 1.77 at the culmination of their senior year compared to a GPA of 3.07 for ontime graduates (n = 1019).
Table 4.7
Results of T-tests for High School Academic Variables
Graduation Outcome
Non-OTG
Variable

M

SD

OTG
n

M

SD

n

Mean
Difference

T

df

English 9 Grade

1.53 1.288 133

2.89

0.985 1018

1.36

11.684**

152.827

English 10 Grade

1.52 1.181 120

2.60

0.998 1014

1.08

9.681**

139.840

English 11 Grade

1.83 1.205

82

2.74

0.932 1015

0.91

6.698**

88.998

English 12 Grade

2.33 1.244

60

2.85

0.892 1008

0.52

3.145*

62.662

Math 9 Grade

0.89 1.095 105

2.55

1.083 1017

1.66

14.936**

1120

Math 10 Grade

0.98 1.209 109

2.34

1.110 1013

1.36

12.072**

1120

Math 11 Grade

1.55 1.329

71

2.46

1.047

988

0.91

5.623**

76.370

Math 12 Grade

1.77 1.357

30

2.38

1.156

713

0.61

2.820*

741

Course Failures 9

1.21 1.437 137

0.11

0.421 1018

1.10

8.913**

139.161
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Course Failures 10

1.12 1.305 125

0.14

0.452 1015

0.98

8.343**

127.692

Course Failures 11

0.70 1.091

89

0.11

0.382 1015

0.58

5.016**

89.900

Course Failures 12

0.33 0.877

60

0.07

0.283 1007

0.26

2.289*

59.735

GPA 9

1.67 0.939 145

3.04

0.763 1019

1.37

16.705**

172.064

GPA 10

1.71 0.847 144

2.99

0.753 1019

1.28

18.802**

1161

GPA 11

1.55 1.329

71

2.46

1.047

988

0.91

16.680**

175.593

GPA 12

1.77 0.978 145

3.07

0.740 1019

1.30

15.394**

168.269

Note: * p < .05, **p < .001

Logistic Regression Models Predicting Students Who did not Graduate On Time
The researcher implemented logistic regression analysis to assess variables
identified as having statistically significant associations with graduation outcomes.
Variables identified as statistically significant in initial chi square tests and t-tests were
included in initial logistic regression analysis. Analysis followed an iterative process,
narrowing final models to contain the most predictive and parsimonious combination of
indicators.
The logistic regression models sought to ascertain the effects of each individual
variable, while controlling for all others, in regard to OTG. In both high school and
middle school models, student demographic and characteristic variables of minority
status, gender, student with a disability (SWD), English language learner (ELL), overage,
and experienced a prior retention were used as controls. Other variables selected for
inclusion followed the ABCs, with A) overall attendance rate, B) total number of
disciplinary referrals, and C) GPA. These variables were identified as the strongest
attendance, behavioral, and course outcome measures, respectively. In lieu of GPA,
which is not calculated in the middle school, course outcomes were represented by end of
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year grades in English and math as well as SOL test results in these content areas; both
significantly contributed to the logistic regression models.
It is noted that in the logistic regression tables, all Exp(B) values are interpreted
as odds ratios (OR). To make the interpretation more practical for readers, all Exp(B)
values calculated at less than 1.0 were inverted via the method, 1-OR; using the inverse
maintains consistent direction in regard to the dependent variable when explaining results
(Osborne, 2008).
Middle School Models
All models predicting students who did not graduate on time using middle school
independent and control variables were statistically significant.
Sixth grade model. As seen in Table 4.8, the results of logistic regression in the
sixth grade yielded the equation: log(p/1-p) = 14.153 - .342*Minority + .234*Male +
.758*SWD + .656*Disadvantaged – 19.742*ELL + 1.816*Overage6 + .131*#Referrals 6
– 9.061*Attendance Rate 6 - .128*English 6 Course Grade - .573*Math 6 Course Grade .007*Reading 6 SOL - .010*Math 6 SOL.
As shown in Table 4.8, the model was statistically significant, 𝜒 2(13, N = 487) =
135.713, p < .001. The model explained 51.8% of the variance in students who did not
graduate on time. The area under the receiver operational characteristic curve (ROC
AUC) was used to identify the overall validity of the logistic regression models as it
reflects the accuracy of the overall model relative to chance. ROC AUC summarizes
predictive power of the model and is an appropriate method to diagnose the model as a valid
predictor (Agresti, 2007). In the model, ROC AUC = .973, p < .001 which suggests

“excellent” accuracy (Šimundić, 2009; Tape, 2005).
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In this model, five of the ten variables were statistically significant: being overage
upon entry into sixth grade (p < .05), attendance rate (p> .05), math course grades (p <
.05), reading SOL scores (p < .05), and math SOL scores (p < .005). The demographic
control variables, in addition to the number of referrals and English course grades, did not
impact OTG outcomes.
While controlling for all other variables, OR values indicated that a unit increase
in math course grades would make students .436 times less likely not to graduate on time.
Similarly, a unit increase in reading and math SOL scores contributes to students being
.007 and .010 times as likely not to graduate on time, respectively. Students overage
upon entry into sixth grade were identified as being 6.146 times as likely not to graduate
on time relative to on-age peers. Attendance rate, although deemed to be statistically
significant, had minimal impact in the odds of not graduating on time with a reported OR
of < .001.
Table 4.8
Logistic Regression Model – Sixth Grade Indicators of not Graduating on Time
Predictor
B
S.E.
Wald df Sig.
OR
Minority
-.342
.473
.523 1 .470
(.290)
Male
.234
.446
.275 1 .600
1.263
SWD
.758
.644 1.387 1 .239
2.134
Disadvantaged
.656
.419 2.452 1 .117
1.927
ELL
-19.742 19557.020
.000 1 .999
.000
Overage 6
1.816
.641 8.025 1 .005
6.146
Attendance Rate 6
-9.061
4.263 4.518 1 .034
.000
# Referrals 6
.131
.078 2.798 1 .094
1.140
English 6 Course Grade
-.128
.238
.290 1 .590
(.120)
Math 6 Course Grade
-.573
.234 6.014 1 .014
(.436)
Reading 6 SOL Score
-.007
.003 5.892 1 .015
(.007)
Math 6 SOL Score
-.010
.003 8.716 1 .003
(.010)
Constant
14.153
4.365 10.513 1 .001 1400741.536
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Model Fit
Chi-square
135.713, df = 13, p < .001
2
Nagelkerke pseudo R
.518
Model AUC
.973, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, and Overage 6 are dichotomous variables
coded 0 = no and 1 = yes.

Seventh grade model. Results of logistic regression analysis for variables
present in the seventh grade logistic regression model yielded the equation: log(p/1-p) =
14.192 - .558*Minority + .181*Male + .603*SWD + .576*Disadvantaged – 18.902*ELL
+ .771*Overage 6 + .159*#Referrals 7 – 9.908*Attendance Rate 7 - .670*English 7
Course Grade - .218*Math 7 Course Grade - .009*Reading 7 SOL - .005*Math 7 SOL +
23.361*Retained Before 7.
As shown in Table 4.9, the model was statistically significant, 𝜒 2(14, N = 973) =
257.155, p < .001. The model explained 51.0% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .928, p < .001). In this
model, five of the fourteen variables were statistically significant: the number of referrals
(p < .005), attendance rate (p > .005), English course grades (p < .001) and reading SOL
scores (p < .001). All demographic control variables, math course grades, and math SOL
scores did not impact OTG outcomes.
While controlling for all other variables, OR values indicated that a unit increase
each referral receives makes the student 1.173 times as likely not to graduate on time,
outcome relative to a student who receives no disciplinary referrals. Inversely, a unit
increase in course grades in reading makes a student .489 times as likely not to graduate
on time. Each unit increase in SOL reading scores resulted in being .009 times as likely
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not to graduate on time. Attendance rate, although deemed to be statistically significant,
had minimal impact in the odds of not graduating on time, with a reported OR of < .001.
Table 4.9
Logistic Regression Model –Seventh Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald df Sig.
OR
Minority
-.558
.367 2.311 1 .128
(.427)
Male
.181
.314
.333 1 .564
1.199
SWD
.603
.492 1.502 1 .220
1.828
Disadvantaged
.576
.307 3.517 1 .061
1.778
ELL
-18.902 16812.215
.000 1 .999
.000
Overage 6
.771
.493 2.451 1 .117
2.162
Attendance Rate 7
-9.908
3.446 8.266 1 .004
.000
# Referrals 7
.159
.054 8.621 1 .003
1.173
English 7 Course Grade
-.670
.174 14.863 1 .000
(.489)
Math 7 Course Grade
-.218
.150 2.123 1 .145
(.197)
Reading 7 SOL Score
-.009
.002 17.443 1 .000
(.009)
Math 7 SOL Score
-.005
.002 3.681 1 .055
(.005)
Retained Before 7
23.361 21010.458
.000 1 .999 13988037950.000
Constant
14.192
3.570 15.803 1 .000
1457204.730
Model Fit
Chi-square
257.005, df = 14, p < .001
2
Nagelkerke pseudo R
.510
Model AUC
.928, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 6, and Failed Before 7 are
dichotomous variables coded 0 = no and 1 = yes.

Eighth grade model. Results of logistic regression analysis for variables present
in the eighth grade logistic regression model yielded the equation: log(p/1-p) = 24.698 .836*Minority - .052*Male + .680* SWD + .379*Disadvantaged – 17.268*ELL + 1.015
*Overage6 + .121*#Referrals 8 – 10.008*Attendance Rate 7 - .390*English 8 Course
Grade - .413*Math 8 Score - .008*Reading 8 SOL - .027*Writing 8 SOL - .003 *Math 7
SOL + 21.884*Retained Before 7.
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As shown in Table 4.10, the model was statistically significant, 𝜒 2(14, N = 973) =
226.155, p < .001. The model explained 56.2% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .925, p < .001). In this
model, five of the fourteen variables were statistically significant: students identified as a
minority (p < .05), being overage upon entry into sixth grade (p < .05), the number of
referrals (p < .05), attendance rate 8 (p < .05), English course grades (p < .05), math
course grades (p < .05), and SOL assessment scores in reading (p < .001) and writing (p <
.05). The control variables of male, SWD, disadvantaged, ELL, and retained before
eighth grade did not impact OTG outcomes.
While controlling for all other variables, OR values indicated that students
identified as overage upon entry into sixth grade were 2.760 times as likely not to
graduate on time relative to on-age peers. Minority students in the eighth grade were
determined to be .666 times as likely not to graduate on time relative to white students.
A unit increase in the number of referrals resulted in students being 1.128 times as likely
not to graduate on time relative to a student who receives no disciplinary referrals.
Inversely, a unit increase in course outcomes in both math and English led to students to
being .338 and .323 times as likely not to graduate on time, respectively. A unit increase
in the scores of SOL assessments in the content areas of reading and writing also resulted
in a reduction in the odds of a not graduating on time resulting in students being .008 and
.027 times as likely not to graduate on time, respectively. Attendance rate, although
deemed to be statistically significant, had minimal impact in the odds of not graduating
on time, with a reported OR of < .001.
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Table 4.10
Logistic Regression Model – Eighth Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald df Sig.
OR
Minority
-.836
.410 4.158 1 .041
(.666)
Male
-.052
.349
.022 1 .881
.949
SWD
.680
.519 1.716 1 .190
1.975
Disadvantaged
.379
.336 1.271 1 .260
1.461
ELL
-17.268 28159.262
.000 1 1.000
.000
Overage 6
1.015
.495 4.207 1 .040
2.760
Attendance Rate 8
-10.008
3.628 7.609 1 .006
.000
# Referrals 8
.121
.045 7.287 1 .007
1.128
Math 8 Course Grade
-.413
.194 4.546 1 .033
(.338)
English 8 Course Grade
-.390
.197 3.929 1 .047
(.323)
Reading 8 SOL Score
-.008
.002 10.923 1 .001
(.008)
Writing 8 SOL Score
-.027
.010 7.186 1 .007
(.027)
Math 8 SOL Score
-.003
.002 1.245 1 .264
(.003)
Retained Before 8
21.884 17518.835
.000 1 .999 3191539160.000
Constant
24.698
5.232 22.286 1 .000 53218066000.000
Model Fit
Chi-square
226.155, df = 14, p < .001
2
Nagelkerke pseudo R
.562
Model AUC
.925, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 6, and Failed Before 8 are
dichotomous variables coded 0 = no and 1 = yes.

High School Models
The analysis included attendance rate and total referrals as measures of attendance
and behavior. Logistic regression models in grades nine through twelve included only
GPA as the measure course performance.
Ninth grade model. Results of logistic regression analysis for variables present
in the ninth grade logistic regression model yielded the equation: log(p/1-p) = 7.927 -
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.304*Minority + .275*Male + 2.857*SWD + .478*Disadvantaged – 17.628*ELL +
1.580*Overage 9 – 1.385*GPA 9 + .124*#Referrals 9 – 8.260*Attendance Rate 9 +
21.259*MS Retention.
As shown in Table 4.11, the model was statistically significant, 𝜒 2(10, N= 1156)
= 422.282, p < .001. The model explained 58.6% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .939, p < .001). In this
model, six of the ten variables were statistically significant: SWD (p < .001), being
overage upon entry into ninth grade (p < .001), ninth grade GPA (p < .001), total number
of referrals (p < .05), and ninth grade attendance rate (p < .001) made significant
contributions to the equation. Minority status, gender, disadvantaged status, ELL, and
experiencing a retention in middle school did not impact OTG outcomes.
While controlling for all other variables, OR values indicated that students with a
disability are 17.405 times as likely not to graduate on time relative to students without a
disability. Students who were identified as being overage upon entry into ninth grade are
4.855 times as likely not to graduate on time relative to their peers who entered the ninth
grade at the appropriate age. A unit increase in the number of referrals makes a student
1.132 times as likely not to graduate on time relative to a student who has not received a
referral. Inversely, a unit increase in GPA makes a student .750 times as likely not to
graduate on time. Attendance rate, although deemed to be statistically significant, had
minimal impact in the odds of not graduating on time with a reported OR of < .001.
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Table 4.11
Logistic Regression Model – Ninth Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald df Sig.
OR
Minority
-.304
.304
.996 1 .318
(.262)
Male
.275
.271 1.032 1 .310
1.317
SWD
2.857
.308 85.951 1 .000
17.405
Disadvantaged
.478
.266 3.229 1 .072
1.612
ELL
-17.628 11588.297
.000 1 .999
.000
Overage 9
1.580
.441 12.860 1 .000
4.855
Attendance Rate 9
-8.260
2.339 12.472 1 .000
.000
# Referrals 9
.124
.057 4.795 1 .029
1.132
GPA 9
-1.385
.185 56.116 1 .000
(.750)
MS Retention
21.259 13654.005
.000 1 .999 1709095866.000
Constant
7.927
2.084 14.472 1 .000
2771.080
Model Fit
Chi-square
422.282, df = 10, p < .001
2
Nagelkerke pseudo R
.586
Model AUC
.939, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 9, and Retained Before 10 are
dichotomous variables coded 0 = no and 1 = yes.

Tenth grade model. Results of logistic regression analysis for variables present
in the 10th grade logistic regression model yielded the equation: log(p/1-p) = 4.619 .221*Minority + .133*Male + 3.358*SWD + .578*Disadvantaged – 17.291*ELL +
1.722*Overage 9 – 1.585*GPA 10 + .108*#Referrals 10 – 4.729*Attendance Rate 10 +
1.821*Retained Before 10.
As shown in Table 4.12, the model was statistically significant, 𝜒 2(10, N= 1148)
= 449.322, p < .001. The model explained 62.6% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .953, p < .001). In this
model, seven of the ten variables were statistically significant: SWD (p < .001), being
disadvantaged (p < .05), being overage upon entry into ninth grade (p < .001), 10th grade
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GPA (p < .001), total number of referrals (p < .05), 10th grade attendance rate (p < .005),
and being retained in an earlier grade level (p < .001). The demographic control
variables minority, gender, and ELL did not impact OTG outcomes.
While controlling for all other variables, OR values indicated students with a
disability are 28.724 times as likely not to graduate on time relative to students without a
disability. Disadvantaged students are 1.783 times as likely not to graduate on time
relative to non-disadvantaged students. Students who were overage upon entry into the
ninth grade were 5.596 times as likely not to graduate on time relative to their peers who
entered the ninth grade at the appropriate age. Students who experienced a retention in a
previous grade are 6.178 times as likely not to graduate on time relative to students who
have not been retained. A unit increase in the number of referrals made students 1.114
times as likely not to graduate on time relative to students who did not get a referral.
Inversely, a unit increase in both GPA and attendance rate led to students being identified
as .895 and .991 times as likely not to graduate on time, respectively.
Table 4.12
Logistic Regression Model – 10th Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald
df Sig.
OR
Minority
-.221
.314
.496 1 .481
(.192)
Male
.133
.283
.220 1 .639
1.142
SWD
3.358
.331
102.842 1 .000
28.724
Disadvantaged
.578
.277
4.341 1 .037
1.783
ELL
-17.291
11396.928
.000 1 .999
.000
Overage 9
1.722
.435
15.637 1 .000
5.596
GPA 10
-1.585
.231
46.973 1 .000
(.895)
# Referrals 10
.108
.042
6.502 1 .011
1.114
Attendance Rate 10
-4.729
1.657
8.147 1 .004
(.991)
Retained Before 10
1.821
.479
14.457 1 .000
6.178
Constant
4.619
1.505
9.424 1 .002
101.400
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Model Fit
Chi-square
449.322, df = 10, p < .001
2
Nagelkerke pseudo R
.626
Model AUC
.953, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 9, and Retained Before 10 are
dichotomous variables coded 0 = no and 1 = yes.

Eleventh grade model. Results of logistic regression analysis for variables
present in the 11th grade logistic regression model yielded the equation: log(p/1-p) =
6.068 + .094*Minority + .202*Male + 3.623*SWD + .610*Disadvantaged – 16.563*ELL
+ 1.258*Overage 9 – 1.400*GPA 11 + .134*#Referrals 11 – 7.130*Attendance Rate 11 +
6.1.917*Retained Before 11.
As shown in Table 4.13, the model was statistically significant, 𝜒 2(10, N= 1141)
= 467.639, p < .001. The model explained 67.5% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .959, p < .001). In this
model, seven of the ten variables were statistically significant: SWD (p < .001), being
disadvantaged (p < .05), being overage upon entry into ninth grade (p < .05), 11th grade
GPA (p < .001), 11th grade attendance rate (p < .001), total number of referrals (p < .05),
and being retained in an earlier grade level (p < .001). Minority status, gender, and ELL
did not impact OTG outcomes.
While controlling for all other variables, OR values indicated that students with a
disability are 37.454 times as likely not to graduate on time relative to students without a
disability. Disadvantaged students are 1.841 times as likely not to graduate on time
relative to students who are not. Students who are overage upon entry into ninth grade
are 3.519 times as likely not to graduate on time relative to on-age peers. A prior
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retention makes students 6.8 times as likely not to graduate on time relative to students
who have not experienced a retention. Inversely, a unit increase in both GPA and
attendance rate led to students being identified as .257 and .001 times as likely not to
graduate on time, respectively.
Table 4.13
Logistic Regression Model – 11th Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald
df Sig.
OR
Minority
.094
.332
.080 1 .777
1.099
Male
.202
.306
.433 1 .511
1.223
SWD
3.623
.343
111.500 1 .000
37.454
Disadvantaged
.610
.294
4.319 1 .038
1.841
ELL
-16.563
12061.561
.000 1 .999
.000
Overage 9
1.258
.461
7.464 1 .006
3.519
Attendance Rate 11
-7.130
1.648
18.730 1 .000
(.999)
# Referals 11
.134
.058
5.215 1 .022
1.143
GPA 11
-1.400
.249
31.499 1 .000
(.753)
Retained Before 11
1.917
.443
18.712 1 .000
6.800
Constant
6.068
1.477
16.875 1 .000
431.649
Model Fit
Chi-square
467.639, df = 10, p < .001
2
Nagelkerke pseudo R
.675
Model AUC
.959, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 9, and Retained before 11 are
dichotomous variables coded 0 = no and 1 = yes.

Twelfth grade model. Results of logistic regression analysis for variables
present in the 12th grade logistic regression model yielded the equation: log(p/1-p) =
4.998 + .321*Minority + .469*Male + 4.441*SWD + 1.043 *Disadvantaged –
16.518*ELL + .442*Overage 9 – 1.227*GPA 11 + .016*#Referrals 11 –
7.661*Attendance Rate 11 + 2.107*Retained Before 11.
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As shown in Table 4.14, the model was statistically significant, 𝝌2(10, N= 1077)
= 379.492, p < .001. The model explained 68.1% of the variance in students who did not
graduate on time and possessed excellent accuracy (ROC AUC = .975, p < .001). In this
model, six out of ten variables were statistically significant: SWD (p < .001), being
disadvantaged (p < .005), 12th grade GPA (p < .005), 12th grade attendance rate (p <
.001), and being retained in an earlier grade level (p < .001). Minority status, gender,
ELL status, being overage for ninth grade, and the number of referrals accumulated were
not significant predictors of OTG outcomes.
Table 4.14
Logistic Regression Model – 12th Grade Indicators of not Graduating on Time
Predictors
B
S.E.
Wald df Sig.
OR
Minority
.321
.406
.625 1 .429
1.378
Male
.469
.375
1.561 1 .211
1.598
SWD
4.441
.430 106.851 1 .000
84.845
Disadvantaged
1.043
.375
7.744 1 .005
2.839
ELL
-16.518 11710.387
.000 1 .999
.000
Overage 9
.442
.561
.621 1 .431
1.556
Attendance Rate 12
-7.661
1.921 15.902 1 .000
.000
# Ref 12
.016
.077
.043 1 .835
1.016
GPA 12
-1.227
.363 11.404 1 .001
(.703)
Retained 6-11
2.107
.588 12.818 1 .000
8.221
Constant
4.998
1.684
8.812 1 .003
148.148
Model Fit
Chi-square
379.492, df = 10, p < .001
2
Nagelkerke pseudo R
.681
Model AUC
.975, p < .001
Notes: Controls for the model are minority, gender, disabled, disadvantaged, and ELL.
Minority, Disabled, Disadvantaged, ELL, Overage 9, and Retained 6-11 are
dichotomous variables coded 0 = no and 1 = yes.

While controlling for all other variables, the calculated OR values indicated that
students with a disability are 84.845 times as likely not to graduate on time relative to
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students who are not. Students identified as disadvantaged are 2.839 times as likely not
to graduate on time relative to students who are not. Students who experienced a
retention in a previous grade level are 8.221 times as likely not to graduate on time
relative to students who have not been retained. Inversely, a unit increase in GPA made
students .703 times as likely not to graduate on time. Attendance rate, although deemed
to be statistically significant, had minimal impact in the odds of not graduating on time
with a reported OR of < .001.
Summary of EWI identified for use in an EWS. Variables included in middle
school models are summarized in table 4.15. With the exceptions of being overage upon
entry into sixth grade and minority status in eighth grade, demographic control variables
from the middle school grade levels were not statistically significant in influencing
graduation outcomes in any model. Their presence in the models, however, did add to
the overall model fit by increasing the Nagelkerke’s pseudo R2 value as well as the ROC
AUC calculated at each grade level; therefore, all control variables were kept in middle
school logistic regression models.
Two variables were statistically significant across all three grade levels:
attendance rate and Math SOL score. Four variables were statistically significant in two
of the three grade levels: overage status in sixth grade, total number of referrals, end of
course English grade, and end of course math grade. The writing SOL was also
statistically significant, but it was only administered to students in the eighth grade. With
one exception, demographic variables were not statistically significant predictors of not
graduating on time when controlling for the ABCs. Although grade level retention
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occurring during middle school grade levels was associated with OTG in the bivariate
analysis it was not statistically significant in the multivariate models.

Table 4.15
Logistic Regression Models – Middle School Variables
Predictors

Sixth Grade
Sig.
B
OR

Seventh Grade
Sig.
B
OR

Eighth Grade
Sig.
B
OR

Minority

ns

-

-

ns

-

-

.041

-.836

(.666)

Male

ns

-

-

ns

-

-

ns

-

-

SWD

ns

-

-

ns

-

-

ns

-

-

Disadvantaged

Ns

-

-

ns

-

-

ns

-

-

ELL

ns

-

-

ns

-

-

ns

-

-

.005

1.816

6.146

ns

-

-

.040

1.015

2.760

Attendance Rate .034 -9.061

.000

.004

-9.908

.000

.006

-10.008

.000

Overage 6
Total # Referrals

ns

-

-

.003

.159

1.173

.007

.121

1.128

English Grade

ns

-

-

.000

-.670

(.489)

.033

-4.13

(.338)

Math Grade

.014

-.573

(.436)

. ns

-

-

.047

-.390

(.323)

Reading SOL

.015

-.007

(.007)

.000

-.009

(.009)

.001

-.008

(.008)

Writing SOL

na

-

-

na

-

-

.007

-.027

(.027)

.003

-.010

(.010)

ns

-

-

ns

-

-

na

-

-

ns

-

-

ns

-

-

Math SOL
Prior Retention

Model fit
Nagelkerke R2

.518

.510

.562

.973, p < .001
.928, p < .001
.925, p < .001
Model AUC
Note: ns indicates not statistically significant, p > .05. na indicates data was not
compiled or available in respective grade levels. OR values greater than 1, e.g. overage
status, indicate student is less likely to graduate on time. OR values less than 1 (in
parentheses), e.g. English grade, indicate student is more likely to graduate on time.

Variables included in high school models are summarized in table 4.16. Two
demographic control variables were statistically significant in three of the four high
school grade levels: disadvantaged status and overage status. SWD status was
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statistically significant across all high school levels. The variables minority, male, and
ELL status were not statistically significant in influencing graduation outcomes in any
model. These control variables, however, did impact overall model fit by increasing the
Nagelkerke’s pseudo R2 value as well as the ROC AUC calculated at each grade level.
Two variables were statistically significant across all four grade levels: attendance
rate and GPA. Two additional variables were statistically significant in three of the four
grade levels: total number of referrals and receiving a prior retention.

Table 4.16
Logistic Regression Models – High School Variables
Predictors

Ninth Grade
Sig.
B
OR

10th Grade
Sig. B
OR

11th Grade
Sig. B
OR

12th Grade
Sig. B
OR

Minority

ns

-

-

ns

-

-

ns

-

-

ns

-

-

Male

ns

-

-

ns

-

-

ns

-

-

ns

-

-

SWD

.000

2.857

Disadvantaged

ns

-

-

.037

.578

1.783

ELL

ns

-

-

ns

-

Overage 9

.000

1.580

4.855

.000 1.722

Attendance Rate

.000 -8.260

.000

Total # Referrals .029
GPA
Prior Retention

.124

.000 -1.385
ns

-

17.405 .000 3.358 28.724 .000

3.623

37.454 .000

4.441

84.845

.038

.610

1.841

.005

1.043

2.839

-

ns

-

-

ns

-

-

5.596

.006

1.258

3.519

ns

-

-

.004 -4.729 (.991)

.000 -7.130

(.999)

1.132

.011

.022

1.143

(.750)

.000 -1.585 (.895)

.000 -1.400

(.753)

.001 -1.227

(.703)

.000 1.821

.000

6.800

.000

8.221

-

.108

1.114

6.178

.134

1.917

.000 -7.661
ns

-

2.107

.000
-

Model fit
Nagelkerke R2

.586

.626

.675

.681

Model AUC

.939, p < .001

.953, p < .001

.959, p < .001

.975, p < .001

Note: ns indicates not statistically significant, p > .05. na indicates data was not compiled or
available in respective grade levels. OR values greater than 1, e.g. overage status, indicate
student is less likely to graduate on time. OR values less than 1 (GPA), e.g. English grade,
indicate student is more likely to graduate on time.
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Variables identified through logistic regression analysis representing the ABCs
that were selected for inclusion into an EWS were: attendance rate, total number of
referrals and GPA. At the middle school level, end of course grades in English and math
as well as SOL assessment scores in these subjects replaced GPA as the course outcome
measure. The results of this study are somewhat consistent with the literature reviewed
in Chapter 2. Attendance rate, course grades, and GPA are indicators frequently
identified in EWS studies. The number of disciplinary referrals, and standardized test
results are indicators not commonly identified in EWS studies.
These results of this section partially support H1: ABC indicators, identified
through seminal research studies validating EWIs will be the most powerful EWIs in
identifying students flagged as at risk for failing to graduate on time in this setting.
ROC Analysis and Cut-Point Creation for Continuous EWIs
This study applied ROC analyses to determine specific cut-points of continuous
EWIs in order to maximize predictive ability within an EWS. The researcher used the
results of these analyses to answer the second research question and hypotheses:
R2: While optimizing sensitivity and specificity, what are the optimal cut-points for the
indicators selected for use in the EWS?
H2a: Due to the rural setting and local context within the setting being studied,
indicator thresholds will vary from suggested levels proposed from studies
conducted in urban and suburban settings. (Supported)
H2b: Due to the rural setting and local context within the setting of study,
precision, sensitivity, and specificity of these indicators will differ from previous
studies conducted in urban and suburban settings. (Supported)
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Middle school EWI cut-points. At the middle school level (see Table 4.17), cutpoints were identified for variables associated with attendance (attendance rate), behavior
(total number of referrals), and course outcomes (end of course math grade, end of course
English grade, math SOL test results, reading SOL test results, and writing 8 SOL test
results). Each of these variables were determined through multivariate analysis to
possess the highest explanatory power relative to other related ABC variables.
Table 4.17
Cut-Points of Early Warning Indicators – Middle School
CutEWI
Point Sensitivity Specificity Precision
Attendance Rate 8
0.950
0.595
0.731
.233
Attendance Rate 7
0.931
0.420
0.855
.199
Attendance Rate 6
0.940
0.421
0.826
.202
Number of Referrals 8
2
0.463
0.818
.291
Number of Referrals 7
1
0.544
0.745
.226
Number of Referrals 6
1
0.474
0.815
.245
Math 8 Grade
2.5
0.610
0.759
*
Math 7 Grade
2.5
0.692
0.671
*
Math 6 Grade
2.5
0.627
0.702
*
English 8 Grade
2.5
0.681
0.726
*
English 7 Grade
2.5
0.688
0.827
*
English 6 Grade
2.5
0.626
0.752
*
Math 8 SOL
411
0.706
0.820
.453
Math 7 SOL
401
0.853
0.737
.212
Math 6 SOL
396
0.845
0.702
.249
Reading 8 SOL
449
0.830
0.757
.283
Reading 7 SOL
440
0.737
0.778
.255
Reading 6 SOL
433
0.726
0.771
.232
Writing 8 SOL
418
0.758
0.749
.239
Note: * indicates precision is unable to be calculated.

AUC
0.692
0.618
0.636
0.658
0.657
0.652
0.729
0.722
0.717
0.761
0.812
0.750
0.825
0.855
0.862
0.869
0.852
0.824
0.837

J
0.326
0.275
0.247
0.281
0.289
0.289
0.370
0.362
0.329
0.407
0.514
0.376
0.527
0.589
0.548
0.587
0.515
0.489
0.507
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Middle school attendance rate cut-points. As seen in Table 4.17, ROC AUC
values for attendance rate ranged from AUC = 0.618 in the seventh grade to AUC =
0.692 in the eighth grade, which indicated sufficient accuracy as an indicator.
Attendance rate cut-points were calculated at .940 in the sixth grade, .931 in the seventh
grade, and .950 in the eighth grade. These values equate to missing 11, 13, and nine days
of school in each middle school grade level, respectively. Calculations for sensitivity and
precision were relatively weak with positive predictive values ranging from 20% to 23%
across grade levels. Attendance rate at these selected cut-points accurately identified
approximately 42% of students who did not graduate on time in the sixth and seventh
grades and 60% in the eighth grade. Inversely, attendance rate accurately identified
future OTG outcomes at approximate rates of 83% in the sixth grade, 86% in the seventh
grade, and 73% in the eighth grade.
Middle school disciplinary referral cut-points. As seen in Table 4.17, ROC
AUC values for disciplinary referrals ranged from AUC = 0.652 in the sixth grade to
AUC = 0.658 in the eighth grade, which indicated sufficient accuracy as an indicator.
Cut-points for disciplinary referrals were calculated at one referral in the sixth and
seventh grades, and 2 referrals in the eighth grade. Calculations for sensitivity and
precision were relatively weak with positive predictive values ranging from 23% to 29%
across grade levels. Disciplinary referrals at these selected cut-points accurately
identified approximately 47% of students who did not graduate on time in the sixth grade,
54% in the seventh grade, and 46% in the eighth grade. Inversely, disciplinary referrals
accurately identified future OTG outcomes at approximate rates of 82% in the sixth
grade, 74% in the seventh grade, and 82% in the eighth grade.

Central Virginia EWS

144

Middle school course grade cut-points. As seen in Table 4.17, overall
calculations of math and English course outcomes as indicators produced consistent
results across grade levels in all aspects. Overall ROC AUC calculations for course
grades ranged from a low of AUC = 0.717 for sixth grade math to a high of AUC = 0.812
for seventh grade English, which indicated fair to very good effectiveness as predictors.
Cut-points for course outcomes in math and reading were 2.5, equivalent to a mid C on a
4-point scale or 75% on a 10-point grading scale.
Math course outcomes at the selected cut-points accurately identified students
who did not graduate on time at a rate of approximately 63% in the sixth grade, 69% in
the seventh grade, and 61% in the eighth grade. Inversely, the indicator accurately
identified future OTG outcomes at approximate rates of 70% in the sixth grade, 67% in
the seventh grade, and 76% in the eighth grade. English course outcomes at the selected
cut-points accurately identified students who do not graduate on time at a rate of
approximately 63% in the sixth grade, 69% in the seventh grade, and 68% in the eighth
grade. Inversely, the indicator accurately identified future OTG outcomes at approximate
rates of 75% in the sixth grade, 83% in the seventh grade, and 73% in the eighth grade.
Precision calculations were not able to be calculated from the dataset, as students’
historic end of course academic grades were represented only by overall letter grade.
These data were converted within the dataset on a five-point numerical scale where A =
4, B = 3, C = 2, D = 1, and F = 0; only whole numbers were created as overall
percentages were unknown. The outcome 2.5 was identified as the preferred cut-point as
when the ROC curve was rounded, the point between and 3 and 4 was identified as
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having the largest Youden Index value. This point maximized sensitivity and specificity
values.
Middle school SOL cut-points. As seen in Table 4.17, ROC AUC values for
Math SOL scores ranged from AUC = 0.825 in the sixth grade to AUC = 0.845 in the
eighth grade, which indicated very good effectiveness as a predictor. Cut-points for Math
SOL scores were calculated at 396 in the sixth grade, 401 in the seventh grade, and 411
in the eighth grade. These cut-point scores fall closely to the state-normed passing scores
of 400 for all SOL tests. Calculations for sensitivity were higher than those for math
course outcomes while the precision varied significantly across grade levels; positive
predictive value ranged from 21% in the sixth grade to 45% in the eighth grade, the
highest among all middle school EWI. Math SOL scores at these selected thresholds
accurately identified students who do not graduate on time at a rate of approximately
85% in the sixth grade, 85% in the seventh grade, and 71% in the eighth grade.
Inversely, the indicator accurately identified OTG outcomes at approximate rates of 70%
in the sixth grade, 74% in the seventh grade, and 82% in the eighth grade.
As seen in Table 4.17, ROC AUC values for Reading SOLs ranged from AUC =
0.824 in the sixth grade to AUC = 0.869 in the eighth, which indicated very good
effectiveness as a predictor. Cut-points for Reading SOL scores were calculated at 433 in
the sixth grade, 440 in the seventh grade, and 449 in the eighth grade. These cut-point
scores surpass the state-normed passing scores of 400 for all SOL tests. Calculations for
sensitivity and specificity were moderately high while the precision of the indicator was
somewhat low. Positive predictive value ranged from 23% in the sixth grade to 28% in
the eighth grade. Reading SOL scores at these selected thresholds accurately identified
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students who do not graduate on time at a rate of approximately 73% in the sixth grade,
74% in the seventh grade, and 84% in the eighth grade. Inversely, the indicator
accurately identified OTG outcomes at approximate rates of 77% in the sixth grade, 78%
in the seventh grade, and 76% in the eighth grade.
As seen in Table 4.17, ROC AUC for the eighth grade Writing SOL was
calculated at AUC = 0.837, which indicated very good effectiveness as a predictor. The
cut-point for the eighth grade Writing SOL was calculated at 418, slightly above the state
–normed passing score of 400. At this threshold, the indicator was able to accurately
identify 76% of students who do not graduate on time and 75% of on-time outcomes. A
positive predictive value of .239 indicates that approximately 24% of all students flagged
with this indicator did not graduate on time.
High school EWI cut-points. At the high school level (see Table 4.18), cutpoints were calculated for indicators associated with attendance (attendance rate),
behavior (total number of referrals), and course outcomes (GPA). Each of these variables
were determined through multivariate analysis to possess the highest explanatory power
relative to other related ABC variables.
High school attendance rate cut-points. As seen in Table 4.18, ROC AUC
values for attendance rate ranged from AUC = 0.707 in the 11th grade to AUC = 0.748 in
the 10th grade, which indicated fair effectiveness as a predictor. Attendance rate cutpoints were calculated at .923 in the ninth grade, .949 in the 10th grade, .923 in the 11th
grade, and .934 in the 12th grade. These values equate to missing 14, 10, 14, and 12 days
of school in each high school grade level, respectively. Sensitivity, specificity, and
precision of the attendance rate at these selected thresholds varied greatly. Attendance
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rate identified students who did not graduate on time at a rate of approximately 50% in
the ninth grade, 71% in the 10th grade, 57% in the 11th grade, and 74% in the 12th grade.
Inversely, attendance rate accurately identified future OTG outcomes at approximate
rates of 91% in the ninth grade, 70% in the 10th grade, 82% in the 11th grade, and 63% in
the 12th grade. The positive predictive value of attendance rate ranged from a high of
44% in the ninth grade to a low of 15% in the 12th grade.
High school disciplinary referral cut-points. As seen in Table 4.18, ROC AUC
values for disciplinary referrals ranged from AUC = 0.620 in the 12th grade to AUC =
0.676 in the ninth grade, which indicated sufficient effectiveness as a predictor. Cutpoints for the number of disciplinary referrals were calculated at one referral in all ninth,
11th, and 12th grades, and three referrals in the 10th grade. Sensitivity of the disciplinary
referrals at these selected thresholds was relatively low, identifying students who do not
graduate on time at a rate of approximately 63% in the ninth grade, 40% in the 10th grade,
50% in the 11th grade, and 43% in the 12th grade. Inversely, disciplinary referrals
accurately identified OTG outcomes at approximate rates of 66% in the ninth grade, 89%
in the 10th grade, 75% in the 11th grade, and 80% in the 12th grade. The positive
predictive value of disciplinary referrals ranged from a low 17% in the 12th grade to a
high of 22% in the ninth grade.
High school GPA grade cut-points. As seen in Table 4.18, ROC AUC values
for GPA ranged from AUC = 0.859 in the 11th grade to AUC = 0.878 in the 12th grade,
which indicated very good effectiveness as a predictor. Cut-points for GPA were
calculated at 2.61 in the ninth grade, 2.42 in the 10th grade, 2.30 in the 11th grade, and
2.34 in the 12th grade. Sensitivity of GPA at these selected thresholds was consistently
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the highest of any high school EWI, identifying students who do not graduate on time at a
rate of approximately 83% in the ninth grade, 81% in the 10th grade, 77% in the 11th
grade, and 80% in the 12th grade. Inversely, GPA accurately identified OTG outcomes at
approximate rates of 73% in the ninth grade, 77% in the 10th grade, 81% in the 11th grade,
and 82% in the 12th grade. The positive predictive value of GPA ranged from a low of
28% in the 12th grade to a high of 37% in the 11th grade.
Table 4.18
Cut-Points of Early Warning Indicators – High School
EWI
Cut-Point Sensitivity Specificity Precision AUC
Attendance Rate 12
0.934
0.736
0.625
.154
0.741
Attendance Rate 11
0.923
0.570
0.815
.283
0.707
Attendance Rate 10
0.949
0.706
0.702
.261
0.748
Attendance Rate 9
0.923
0.500
0.907
.437
0.715
Number of Referrals 12
1
0.426
0.798
.167
0.620
Number of Referrals 11
1
0.500
0.747
.215
0.645
Number of Referrals 10
3
0.396
0.890
.194
0.651
Number of Referrals 9
1
0.627
0.664
.216
0.676
GPA 12
2.34
0.800
0.816
.283
0.878
GPA 11
2.30
0.772
0.810
.366
0.859
GPA 10
2.42
0.806
0.770
.328
0.864
GPA 9
2.61
0.828
0.728
.302
0.862

J
0.361
0.385
0.426
0.407
0.223
0.247
0.286
0.291
0.616
0.582
0.579
0.556

Sensitivity values demonstrated a greater ability to identify students who do not
graduate on time than other high school indicators; true-positive values ranged from 77%
in the 11th grade, to 83% in the ninth grade. The calculated cut-points were consistent
across grade levels, with a GPA of 2.61 in the ninth grade, 2.42 in the 10th grade, 2.30 in
the 11th grade, and 2.34 in the 12th grade identified as the appropriate thresholds.
Summary. At the middle school level, this study identified EWIs related to
course outcomes/academic performance as the most powerful predictors of students not
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graduating on time. As seen in Table 4.17, SOL scores were identified as possessing the
highest levels of sensitivity of all middle school indicators. These indicators were
efficient in identifying students who do not graduate on time. All SOL cut-points, with
the exception of Math 6, exceeded the state identified passing score of 400.
Attendance and behavior indicators lacked the sensitivity that SOL score
indicators possessed. Attendance rate cut-points were calculated at 11, 13, and 9 days in
grades six through eight, respectively. These cut-points are higher (fewer missed days)
than those reported in EWS studies reviewed in Chapter 2 (see Table 2.1).
The cut-points for the total number of disciplinary referrals were calculated at one
referral in grades six and seven, and two referrals in the eighth grade. This indicator was
not often used in EWS studies reviewed in Chapter 2. However, cut-points for the
behavior indicators included in EWS were typically set at a threshold of one referral or
suspension (see Table 2.1).
All middle school EWI misidentified a large number of on-time graduates as atrisk for not graduating on time. These false-positives negatively impacted the overall
precision of the indicators. Specificity which identifies efficiency in identifying on-time
graduates, exceeded .700 for all middle school EWIs, with the exception of math 7 course
grade.
At the high school level, this study identified EWIs related to course
outcomes/academic performance as the most powerful predictors of students not
graduating on time. As seen in Table 4.18, GPA was identified as possessing the highest
levels of sensitivity of all high school indicators. GPA cut-points were set at 2.61, 2.42,
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2.30, and 2.34 in grades nine through 12, respectively. These cut-points were greater
than those identified in the research reviewed in Chapter 2 (see Table 2.1).
High school attendance and behavior indicators lacked the sensitivity that SOL
score indicators possessed. Attendance rate cut-points were calculated at 14, 10, 14, and
12 days in grades nine through 12, respectively. These cut-points are higher (fewer
missed days) than those reported in EWS studies reviewed in Chapter 2 (see Table 2.1).
The cut-points for the total number of disciplinary referrals were calculated at one
referral in grades nine, 11 and 12, and three referrals in the tenth grade. This indicator
was not often used in high school EWS studies reviewed in Chapter 2. However, cutpoints for the behavior indicators included in EWS were typically set at a threshold of
one referral or suspension (see Table 2.1).
Direct comparison of the sensitivity and specificity of indicators are difficult as a
significant number of studies reviewed did not report these calculations. This issue was
identified by Bowers et al. (2012), who requested all future EWI studies consistently
report these calculations to allow for comparison of indicators across studies and settings.
An in-depth comparison of EWIs identified in the literature and the known thresholds for
use in an EWS will be presented in Chapter 5.
The results of this section support the research hypotheses H2a: Due to the rural
setting and local context within the setting being studied, indicator thresholds will vary
from suggested levels proposed from studies conducted in urban and suburban settings;
and, H2b: Due to the rural setting and local context within the setting of study, precision,
sensitivity, and specificity, these indicators will differ from previous studies conducted in
urban and suburban settings.
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Comparing Off-Track Status at the Middle and High School Grade Levels
Cross tabulations of EWI flags, the creation of an off-track status threshold and
bivariate analyses via chi-squared tests of independents and correlational analysis
allowed the researcher to answer the third, fourth, and fifth research questions and
hypotheses:
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
H3: Sixth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students. (Supported)
R4: How does the four-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the ninth grade?
H4a: Ninth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students. (Supported)
H4b: Ninth grade indicators will be more significant in predicting on-time
graduation than sixth grade indicators. (Supported)
Sixth grade off-track status – 2015 cohort. As a result of limitations in data
retrieval, sixth grade attendance and discipline data were not available for the 2014
cohort. As a result, the impact of off-track status in the sixth grade in regard to the sixyear on-time graduation rate, was relegated to only the 2015 six-year cohort.
This study determined that the number of EWIs a student was flagged with in the
ninth grade had a major impact in OTG rates. As depicted in Table 4.19, students who
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were not flagged as off-track or flagged with only one indicator, graduated at rates higher
than the overall cohort OTG rate. OTG rates decreased with each additional indicator a
student was flagged with.
Table 4.19
Graduation Outcome by Sixth Grade Off-Track Status – Class of 2015
Total Sixth Grade EWIs
On-Track
Off-Track
0
1
2
3
4
5
6
Total
Graduation OTG
148
105
84
48
41
21
2
449
Outcome
Non-OTG
1
4
11
10
18
9
4
57
Total
149
109
95
58
59
30
6
506
OTG Rate
0.993 0.963 0.884 0.828 0.695 0.700 0.333 0.887

The researcher utilized this data to make a determination as to what constitutes
off-track status. The researcher deemed it illogical to identify a student carrying only one
EWI flag as off-track, as mathematically, these students graduated at a relatively high
rate of 96.3%, higher than the cohort average. The same technique utilized to determine
cut-points of linear variables was used to identify the appropriate threshold for the
number of EWIs to identify off-track status. Overall, the number of EWI was identified
as predictive of graduation outcomes, ROC AUC = .811, p < .001, which indicated very
good accuracy as an indicator of not graduating on time. A threshold of 1.5 was
identified by Youden Index, J = .476, as the appropriate cut-point. The researcher
identified all students carrying flags in two or more EWIs as off-track.
As depicted in Table 4.20, the OTG rate for students identified as off-track in the
sixth grade was calculated at 79% compared to 98.1% for those identified as on-track.
The overall six-year OTG rate was calculated at 88.7% for the 2015 cohort. A chi-square
test of independence was performed to examine the relation between off-track status in
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the sixth grade and not graduating on time. The relation between these variables was
significant, 𝜒 2(1, N = 506) = 45.811, p < .001, indicating that students who are identified
as off track in the sixth grade are more likely not to graduate on time.
Table 4.20
Class of 2015 Graduation Outcomes by Sixth Grade Off-Track Status
Off-Track Sixth Grade
.00
1.00
Total
Graduation Outcome
OTG
253
196
449
Non-OTG
5
52
57
Total
258
248
506
OTG Rate
.981
.790
0.887
.912
Sensitivity
.563
Specificity
Precision
.210

Overall, off-track status at the end of the sixth grade possessed high sensitivity, as
all but five, or 91.2% of all students who did not graduate on time were identified.
Inversely, specificity for off-track status was calculated at .563, which indicated that 56%
of OTG outcomes can be accurately identified in the sixth grade. Precision was
calculated at .210, indicating a large number of students who graduated on time were
misidentified as off-track in the 6th grade.
The completed conceptual framework in Figure 4.1, identified 51% of the cohort,
or 258 students as on-track upon the completion of the sixth grade. Of these students,
95% completed the ninth grade flagged as on-track. Thirteen students ended their
freshman years as off-track, losing their on-track status from sixth grade. All but five, or
1.9%, of the students identified as on-track in the sixth grade did not graduate on time.
Inversely, 248 students were flagged as off-track at the completion of the sixth
grade. Of these students, 46% maintained their off-track status at the completion of their

Central Virginia EWS

154

ninth grade year with 36 eventually failing to graduate on time. One hundred thirty-four
students who were identified as off-track in the sixth grade were able to improve their
standing, and shed their off-track status by the culmination of ninth grade. Fifty-two, or
21% of all students identified as off-track in the sixth grade, did not graduate on time.
Figure 4.1
Completed Conceptual Framework - 2015 6-Year Cohort

Note: n = 506
Ninth grade off-track status – 2015 cohort. The study determined that the
number of EWIs a student was flagged with in the ninth grade had a major impact in
OTG rates. As seen in Table 4.21, students who were not flagged as off-track, or flagged
with only one indicator, graduated at rates higher that the overall cohort OTG rate; 97.8%
and 90.1%, respectively. OTG rates decreased with each additional indicator a student
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received a flag, resulting in a 78.7% OTG rate for students carrying two flags, and a 40%
OTG rate for those carrying all three.
The researcher implemented the same technique utilized to determine cut-points
of linear variables to identify the appropriate threshold for the number of ninth grade
EWIs to identify off-track status. Overall, the number of EWIs were identified as a
predictive variable, ROC AUC = .820, p < .001, which indicated very good accuracy as
an indicator of not graduating on time. A threshold of 1.5 was identified by Yoden
Index, J = .508, as the appropriate cut-point. The researcher identified all students
carrying flags in two or more EWIs as off-track.
Table 4.21
Graduation Outcome by Total Ninth Grade EWIs – Class of 2015
Total Ninth Grade EWIs
On-Track
Off-Track
0
1
2
3
Graduation Outcome OTG
262
146
85
16
Non-OTG
6
13
23
24
Total
268
162
108
40
OTG Rate
0.978
0.901
0.787
0.40

Total
512
66
578
0.886

As seen in Table 4.22, the OTG rate for students identified as off-track in the
ninth grade was calculated at 68.2% compared to 95.6% for those identified as on-track;
the four-year overall OTG rate was calculated at 88.6% for the 2015 cohort. A chisquare test of independence was performed to examine the relation between off-track
status in the ninth grade students who did not graduate on time. The relation between
these variables was significant, 𝜒 2(1, N = 506) = 69.429, p < .001, indicating that
students who are identified as off track in the ninth grade are more likely not to graduate
on time.
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Table 4.22
Class of 2015 Graduation Outcome by Ninth Grade Off-Track Status
At Risk Ninth
Grade
.00
1.00 Total
Graduation Outcome
OTG
411
101 512
Non-OTG
19
47
66
Total
430
148 578
OTG Rate
.956
.682 .886
Sensitivity .712
Specificity .802
Precision .318

Overall, off-track status at the end of the ninth grade accurately identified 71.2%
of students who do not graduate on time, exhibiting moderate sensitivity. Inversely,
specificity for off-track status was calculated at .802, indicating that 80% of OTG
outcomes were accurately identified in the ninth grade. Precision was calculated at .318,
indicating a large number of students who achieved an OTG outcome were incorrectly
identified as off-track.
Correlation analysis was conducted on the 2015 six-year cohort to determine at
which grade level, sixth or ninth, off-track status demonstrated a stronger relation with
not graduating on time. Results determined that off track status in the sixth grade was
significantly correlated to students who do not graduate on time, r(506) = .301, p < .001,
but a slightly stronger correlation was identified in the ninth grade, r(506) = .370, p
<.001.
A second analysis was conducted, comparing the relationship between the number
of indicators a student was flagged with and not graduating on time. Results of the
analysis determined that the number of EWI flags a student had in the sixth grade was
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significantly correlated to not graduating on time, r(506) = .370, p < .001, but again, a
slightly stronger correlation was identified in the ninth grade, r(506) = .422, p <.001.
Figure 4.2
Completed Conceptual Framework - 2015 4-Year Cohort

Note: n = 578
The completed conceptual framework in Figure 4.2 recognizes 74.4% of the
cohort, or 430 students, identified as on-track upon the completion of the ninth grade. Of
these students, 4.4%, or 19 students, failed to graduate on time. Inversely, 148 completed
the ninth grade identified as off-track due to falling below the set cut-points in two or
three of the identified EWIs. Of these off-track students, 31.8%, or 47 students failed to
earn an OTG outcome.
Ninth grade off-track status – 2014 and 2015 cohorts. Four-year cohort data
were available for all participants in the study. The study also compared four-year
graduation outcomes and ninth grade off-track status utilizing the four-year cohorts from
the classes of 2014 and 2015; the results remained consistent with the larger group of
participants.
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Initial analysis of both cohorts determined that the number of EWIs a student was
flagged with had a major impact in OTG rates. As depicted in Table 4.23, students who
were not flagged as off-track, or flagged as off-track in only one indicator, graduated at
rates higher that the overall cohort OTG rate, 97% and 90%, respectively. OTG rates
decreased with each additional indicator a student received a flag, resulting in a 73.1%
OTG rate for students carrying two flags and a 43% OTG rate for those carrying all three.
The researcher implemented the same technique utilized to determine cut-points
of linear variables to identify the appropriate threshold of the number of ninth grade
EWIs to identify off-track status. Overall, the number of EWIs were identified as a
predictive variable, ROC AUC = .802, p < .001. A threshold of 1.5 was identified by
Yoden Index, J = .492, as the appropriate cut-point. The researcher identified all students
carrying flags in two or more EWIs as off-track.
Table 4.23
Graduation Outcome by Total Ninth Grade EWIs – Classes of 2014 and 2015
Total Ninth Grade EWIs
On-Track
Off-Track
0
1
2
3
Graduation Outcome OTG
541
278
166
34
Non-OTG
17
31
61
45
Total
558
309
227
79
OTG Rate
0.970
0.900
0.731
0.430

Total
1019
154
1173
0.869

As depicted in Table 4.24, the OTG rate for students identified as off-track in the
ninth grade was calculated at 65.4% compared to 94.5% for those identified as on-track.
The four-year overall OTG rate was calculated at 86.9% for the entire dataset comprised
of the 2014 and 2015 cohorts.
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Table 4.24
Graduation Outcome by Ninth Grade At-Risk Status – Classes of 2014 and 2015
At Risk Ninth
.00
1.00
Total
Graduation Outcome
OTG
819
200
1019
Non-OTG
48
106
154
Total
867
306
1173
OTG Rate
.945
.654
0.869
.688
Sensitivity
.804
Specificity
Precision
.346

Overall, off-track status at the end of the ninth grade accurately identified 68.8%
of students who do not graduate on time, exhibiting moderate sensitivity. Inversely,
specificity for off-track status was calculated at .804, indicating that 80.4% of OTG
outcomes were accurately identified in the ninth grade. Precision was calculated at .346,
indicating a large number of students who achieved an OTG outcome were incorrectly
identified as off-track.
A chi-square test of independence was performed to examine the relation between
off-track status in the ninth grade and not graduating on time. The relation between these
variables was significant, 𝜒 2(1, N = 506) = 167.979, p < .001, indicating that students
who are identified as off track in the ninth grade are more likely not to graduate on time.
Correlation analyses were then conducted on the 2014 and 2015 four-year cohorts
to determine the strength of the relation between off-track status and not graduating on
time. Results determined that off track status in the ninth grade was significantly
correlated to not graduating on time, r(1173) = .378, p < .001.
A second correlation compared the relationship between the number of indicators
a student was flagged with and not graduating on time. Results of the analysis
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determined that the number of EWI flags a student had in the ninth grade was
significantly correlated to not graduating on time, r(1173) = .413, p < .001.
Figure 4.3
Completed Conceptual Framework - 2014 and 2015 4-Year Cohorts

Note: n = 1173
The completed conceptual framework in Figure 4.3 recognizes 867 students
identified as on-track upon the completion of the ninth grade. Of these students, 5.5%, or
48 students, failed to graduate on time. Inversely, 306 students completed the ninth grade
labeled as off-track due to falling below the set cut-points in two or more of the three
identified EWIs. Of these off-track students, 33%, or 106 students, failed to graduate on
time.
The following analyses were used to answer the fifth research question and
hypotheses:
R5: To what degree is on-track status related at the sixth and ninth-grade transition
years?
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H5a: Students identified as off-track in the sixth grade will be correlated to
students flagged off-track in the ninth grade. (Supported)
H5b: There will be a greater number of students flagged off-track in the ninth
grade than in the sixth grade. (Not Supported)
Of the 248 students flagged as off-track in the sixth grade, 46%, or 114 students
maintained their status in the ninth grade. Inversely, as depicted in Table 4.25, of the 258
students identified as on track in the sixth grade, 5%, or 13 students developed off-track
status by the culmination of their freshman year. Correlation analysis determined that
off-track status between sixth and ninth grades were significantly correlated, r(506) =
.472, p < .001. An additional analysis was conducted to determine if the total number of
EWIs a students was flagged for in the sixth grade was related to the number of EWIs a
student was flagged for in the ninth grade. Again, analysis determined that the number of
EWI flags carried in the sixth grade is significantly correlated to the number of EWI flags
carried in the ninth grade, r(506) = .604, p < .001.

Table 4.25
Sixth Grade Off-Track Status by Ninth Grade Off-Track Status
Off-Track Ninth
No
Yes
Total
th
Off-Track 6
No
245
13
258
Yes
134
114
248
Total
379
127
506

Summary. In the 2015 cohort, students identified as off-track in the sixth grade
graduated on time at a lower rate than students identified as on-track, 79.0% compared to
98.1%, respectively. Sensitivity of sixth grade off-track status was calculated at .912, the
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indicator identified all but five of the 57 students who did not graduate on time.
Specificity and precision were calculated at .563 and .210, respectively.
Students identified as off-track in the ninth grade also attained a lower OTG rate
than students identified as on-track, 68.2% compared to 95.6%, respectively. Sensitivity
of ninth grade off-track status was calculated at .712, the indicator failed to identify 19 of
the 66 students who did not graduate on time. Specificity and sensitivity were higher
than the sixth grade status, calculated at .802 and .318, respectively. Correlation analysis
identified off-track status in the ninth grade had a stronger relation to not graduating on
time than off track status in the sixth grade (r(506) = .370, p <.001 compared to r(506) =
.301, p < .001).
Similar results were attained in the analyses of four-year graduation outcomes and
ninth grade off-track status utilizing the four-year cohorts from the classes of 2014 and
2015. Students identified as off-track in the ninth grade attained a lower OTG rate than
students identified as on-track, 65.4% compared to 94.5%, respectively. Sensitivity of
ninth grade off-track status was calculated at .688, the indicator failed to identify 48 of
the 154 students who did not graduate on time. Specificity and sensitivity were
calculated at .804 and .346, respectively. Correlation analysis identified off track status
in the ninth grade was significantly correlated to not graduating on time, r(1173) = .378, p
< .001.
Additionally, correlation analyses determined that both off-track status between
sixth and ninth grades (r(506) = .472, p < .001) and the number of EWI flags carried in
the sixth and ninth grades, (r(506) = .604, p < .001) were significantly correlated.
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The results of this analysis support the research hypotheses H3: Sixth grade ontrack status will prove to be statistically significant in the prediction of on-time
graduation; on-track students will have higher on-time graduation rates than off-track
students; H4a: Ninth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time graduation
rates than off-track students; H4b: Ninth grade indicators will be more significant in
predicting on-time graduation than sixth grade indicators; and, H5a: Students identified
as off-track in the sixth grade will be correlated to students flagged off-track in the ninth
grade.
The results of these analyses, however, did not support H5b: There will be a
greater number of students flagged off-track in the ninth grade than in the sixth grade.
The Impact of Normative Transitions on Off-track Status
This study examined the impact of the normative transition on the prevalence of
off-track status. Descriptive statistics and chi-square tests of independence were utilized
to explore the final research question and hypothesis:
R6: What impact do normative transitions have on the prevalence of off-track status?
H6a: The prevalence in which students develop off-track flags will be greater in
the years in which students experience a transition compared to non-transition
academic years. (Not Supported)
H6b: There will be variance between the prevalence of students developing offtrack indicators related to the number of normative transitions they experience.
(Not Supported)
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Table 4.26
Off-Track Status by Grade Level
Grade
On-Track
Off-Track
Missing
Changes in Off-Track Status
Lost Off-Track Status
No Change
Gained Off-Track Status

6
258
248
0

7
244
262
0

8
254
251
1

9
379
127
0

10
389
115
2

11
394
104
8

12
376
105
25

-

42
408
56

60
396
49

139
352
14

37
440
27

33
439
26

24
415
42

Note: n = 506

Data were analyzed for the 2015 six-year cohort to determine the impact
normative transitions had in regard to the development of off-track status. As depicted in
Table 4.26, the sixth grade normative transition year saw 49% of the cohort or 248
students obtain off-track status. This amount is second only to the number of students
identified as off-track in the seventh grade, at 262 students. The ninth grade normative
transition year saw a reduction in the total number of students carrying off-track status
from middle school to high school. The largest number of students at any time in their
educational pathways, 124 students, lost their off-track status at the culmination of their
freshman year. The culmination of the ninth grade year also resulted in 14 students being
identified as off track who entered their freshman year on-track, the fewest at any time in
in the study.
Analyses were conducted to determine if the number of normative transitions a
student experienced impacted off-track status. As depicted in table 4.27, of the 149
students who experienced a single normative transition at the sixth grade, 21.1%, or 33
students were flagged as off-track in the ninth grade. This percentage increased slightly
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for the 357 students who experienced two normative transitions, at the sixth and ninth
grades, with 26.3%, or 94 students being flagged as off-track.
A chi-square test of independence was performed to examine the relation between
off-track status in the ninth grade and the number of normative transitions a student
experienced. The relation between these variables was not identified as significant, 𝜒 2(1,
N = 506) = .978, p = .323, indicating that there was no difference in the frequency in
which students acquire off-track status in the ninth grade related to the number of
normative transitions they experienced.
Table 4.27
Ninth Grade Off-Track Status by Number of Normative Transitions
Off-Track Ninth Grade
No
Yes
Total
Normative Transitions
1
116
33
149
2
263
94
357
Total
379
127
506
Chi square
.978, df = 1, p = .323

To explore if the relationship between the number of normative transitions and
off-track status held true for non-transition years, the analysis was repeated for grades ten
and eleven. A chi-square test of independence was performed to examine the relation
between off-track status in the 10th grade and the number of normative transitions a
student experienced. The relation between these variables was identified as significant,
𝜒 2(1, N = 504) = 7.524, p = .006, indicating students who experience two normative
transitions are more likely to acquire off-track status in the 10th grade. The inverse held
true in the 11th grade, where it was determined the relation between these variables was
not significant, 𝜒 2(1, N = 498) = 2.470, p = .116, indicating that there was no difference
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in the frequency in which students acquire off-track status in the ninth grade related to the
number of normative transitions they experienced.
Summary. This study identified that the number of normative transitions a
student experienced was not significant in the frequency in which students acquire offtrack status in the 9th grade, 𝝌 2(1, N = 506) = .978, p = .323. This relationship, however,
was identified as significant in the 10th grade, 𝝌 2(1, N = 498) = 2.470, p = .116, students
who experience two normative transitions were more likely to be identified as off-track.
The inverse was found to be true in the 11th grade year. The results of this section did not
support the research hypotheses H6a: The prevalence in which students develop off-track
flags will be greater in the years in which students experience a transition compared to
non-transition academic years; or, H6b: There will be variance between the prevalence of
students developing off-track indicators related to the number of normative transitions
they experience.
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CHAPTER 5: DISCUSSION
This final chapter will discuss the findings and implications of the results of this
study in six parts. A brief overview of the research problem and purpose of the study will
be presented along with the overall scope of the problem at both the national and local
levels. Next, the findings of this study will be presented within the context of the
literature where the researcher will identify outcomes aligned with results from past
research as well as provide a rationale for inconsistencies when identified. Next,
implications for practice will be discussed, identifying potential courses of action that
could be implemented within the setting of study. Next, the researcher will recommend
several suggestions for future research to further the use and effectiveness of EWS within
the setting of study. Lastly, limitations of the study will be presented.
Research Problem and Purpose
The purpose of this study was to efficiently and accurately identify students offtrack for on-time graduation within the school system hosting the study. The primary
goal of the researcher was to explore the relationships between different variables and
whether a student attained an OTG outcome. The model was designed to be predictive in
nature and included variables identified in the literature to predict academic and
graduation outcomes. The study utilized logistic regression and ROC analysis to identify
the variables most predictive of graduation for use in an EWS.
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Scope of the problem. During the 2013–2014 school year, the adjusted cohort
graduation rate for public high schools in the United States increased to its highest level
ever, reaching 82% (Kena et al., 2016). Despite recent and consistent improvements in
the national graduation rate, serious attention to OTG and dropout prevention is still
warranted, as approximately one in five public high school students, 30% of minority
students, and 40% of students identified with a disability, fail to graduate on time (Stetser
& Stillwell, 2014). The gap in graduation rates between subgroups remain.
The overall OTG rates within the setting of study shows inconsistencies within
these ranges, with a slightly higher overall OTG rate of 86.9% and varying OTG
graduation rates for specific demographic subgroups. Minority students completed on
time at a rate of 83.8%, higher than the national average. Students with disabilities, on
the other hand, had the lowest OTG rate of any subgroup within the study, at 38.5%,
slightly lower than the national average.
Of the 154 total students who do not graduate on time, 29 were dropouts, 34
students earned a GED, 4 obtained a certificate of completion, 35 received a modified
standard diploma, and 10 students remained in school to fulfill graduation requirements
the following academic year and achieving delayed graduation. Though not all of these
outcomes may be perceived as serious or in the same category as dropping out, they are
not considered to be successful school outcomes as measured by the Virginia Graduation
and Completion Index, which awards weighted values for graduation outcomes other than
Board of Education-approved diplomas when calculating accreditation ratings. The
Virginia Federal Graduation Indicator, which only recognizes standard and advanced
diplomas, would also suffer as a result of these outcomes. Outcomes such as delayed
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graduation or the acquisition of a GED may provide utility to the student, negatively
impacting the accreditation status and annual yearly progress calculated for schools and
school systems.
Research Questions and Hypotheses
This study was guided by the following research questions. This section
identifies whether a research hypothesis was supported or rejected as determined by the
results of data analysis.
R1: What variables should be included in an EWS implemented within the setting of
study?
H1: Indicators identified through seminal research studies validating EWIs will be
the most powerful EWIs in identifying students flagged as at risk for failing to
graduate on time in this setting. (Partially Supported)
R2: While optimizing sensitivity and specificity, what are the optimal cut-points for the
indicators selected for use in the EWS?
H2a: Due to the rural setting and local context within the setting being studied,
indicator thresholds will vary from suggested levels proposed from studies
conducted in urban and suburban settings. (Supported)
H2b: Due to the rural setting and local context within the setting of study,
precision, sensitivity, and specificity, these indicators will differ from previous
studies conducted in urban and suburban settings. (Supported)
R3: How does the six-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the sixth grade?
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H3: Sixth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students. (Supported)
R4: How does the four-year on-time graduation rate compare between students identified
as on-track to that of students flagged as off-track in the ninth grade?
H4a: Ninth grade on-track status will prove to be statistically significant in the
prediction of on-time graduation; on-track students will have higher on-time
graduation rates than off-track students. (Supported)
H4b: Ninth grade indicators will be more significant in predicting on-time
graduation than sixth grade indicators. (Supported)
R5: To what degree is on-track status related at the sixth and ninth-grade transition years?
H5a: Students identified as off-track in the sixth grade will be correlated to
students flagged off-track in the ninth grade. (Supported)
H5b: There will be a greater number of students flagged off-track in the ninth
grade than in the sixth grade. (Not Supported)
R6: What impact do normative transitions have on the prevalence of off-track status?
H6a: The prevalence in which students develop off-track flags will be greater in
the years in which students experience a transition compared to non-transition
academic years. (Not Supported)
H6b: There will be variance between the prevalence of students developing offtrack indicators related to the number of normative transitions they experience.
(Not Supported)
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Identifying Off-Track Students
Life course perspective (Elder, 1998; Giele & Elder, 1998) proposes that negative
school outcomes should be viewed as a process rather than an event, with roots of gradual
disengagement from school stemming from a student’s early educational experiences
(Alexander et al., 2001). The gradual disengagement from school was highlighted earlier
by Wagennar (1987), who stated “the precursors to dropping out, the decision to drop
out, the process of dropping out, the responses to dropping out, and the consequences of
dropping out all result from a complex interplay of personal, social, situational, structural
and contextual factors” (p. 165). From this perspective, it is rational to believe that the
precursors to not graduating on time out could be identified early in a students’
educational experiences.
Dynarski, Clarke, Cobb, Finn, Rumberger, and Smink (2008) put forth a series of
evidenced-based recommendations in their 2008 IES Dropout Prevention Guide to
encourage school leaders and policy makers to actively monitor and address negative
graduation outcomes. The very first recommendation Dynarski et al. (2008) suggested
was for schools to “utilize data systems that support a realistic diagnosis of the number of
students who drop out and that help identify individual students at a high risk of dropping
out (diagnostic)” (p. 12).
Dynarski et al. (2008) suggested that effective dropout prevention initiatives,
programs, and resources should be distributed deliberately and specifically to students
most in need. To ensure effective utilization of resources and time, Dynarski et al. (2008)
proposed analyzing longitudinal student data to address four questions: “1.) What is the
scope of the dropout problem? 2.) Which students are at high risk of dropping out? 3.)
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Why do individual students drop out? and 4.) When are students at risk of dropping out?”
(p. 13). The researcher began to answer these questions through the implementation of a
cohort study and the creation of an EWS.
Heppen and Therriault (2008) recognize that local context matters and variance in
the path to drop out does vary from school to school. Research demonstrates that there
may be variance in the usefulness of EWIs from one setting to the next, as the local
context may impact the thresholds and predictive powers of an EWI or sets of EWIs
(Hartman et al., 2011). Indicators included should be set at specific thresholds related to
the unique characteristics of the setting, resulting in highest possible levels of precision,
sensitivity, and specificity in identifying at-risk students. Therefore, it is imperative that
each individual school system conducts longitudinal studies to determine the most
impactful EWIs and validate specific thresholds for these indicators (Bentler, 2013;
Bruce et al., 2011; Hartman et al., 2011; Jerald; 2006; Norbury et al., 2012; Roderick,
2003; Uekawa et al., 2010).
Bowers, Sprott, and Taff (2012) proposed all future studies implement consistent
reporting methods including calculations for specificity, sensitivity, and precision for all
indicators included. This will enable a consistent and accurate method of interpreting the
accuracy of EWIs and allow for comparisons between varying settings of study.
Findings and Discussion
Jerald (2006) proposed that the data collected and compiled within an EWS be
categorized into two groups, academic performance and academic engagement. In the
literature focused on EWSs, academic performance is measured by course outcomes,
GPA, and standardized assessment results while student engagement is measured
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indirectly via attendance and discipline (Balfanz, Herzog, & Mac Iver, 2007; Mac Iver &
Mac Iver, 2010a; 2010b; Mac Iver & Messel, 2012; Mac Iver, Balfanz, & Byrnes, 2009;
Uekawa et al., 2010).
Johnson and Semmelroth (2010) added to this when they identified through
research four emerging patterns related to a higher risk of students dropping out of
school. These patterns are: (a) the transition year track; (b) the academic performance
track; (c) the engagement track; and (d) the combined academic and engagement track.
Seminal studies in EWS literature have consistently identified and recommend the
inclusion of three key groups of indicators along these tracks that have been determined
to be highly predictive of drop out and delayed graduation, attendance, behavior, and
course performance (the ABCs of EWSs).
This study explored the impact of normative transitions as well as identified
variables related to the ABCs of early warning indicators for inclusion into an EWS
within the setting of study. Bruce et al. (2011) identified that indicators and flags be built
around, and locally validated from, data stemming from attendance, behavior, and course
performance. Rumberger and Lim (2008) identified that that local context plays a role in
a student’s educational outcomes, a perspective shared by Hartman et al. (2011) and
Norbury et al. (2012).
Based on the literature, numerous variables related to attendance, behavior/
discipline, and course outcomes were analyzed to identify relationships to graduation
outcomes. As shown in Chapter 4, results of t-tests compared the means between OTG
and not graduating on time for all potential variables related to the ABCs of EWIs. Initial
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analyses demonstrated that statistically significant differences existed between the groups
for almost all variables that were analyzed.
Logistic regression analyses were used to identify specific variables related to
attendance, behavior, and course outcomes (the ABCs) that possessed the greatest degree
of predictive ability in regard to OTG outcomes. Attendance rate, total number of
disciplinary referrals, English and math course outcomes, and SOL results in English,
math, and writing were selected as middle school EWIs. Attendance rate, total number of
disciplinary referrals, and GPA were selected as high school EWIs. All indicators
included in the middle school and high school logistic regression models can be seen in
Table 4.11 and Table 4.16, respectively.
Attendance. Overall attendance rate was identified as the most predictive
attendance variable that impacted OTG. Attendance rate EWI cut-points, as reported in
Tables 4.17 and 4.18, ranged between 93.1% and 95% in the middle school grades, and
between 92.3% and 94.9% in the high school grades.
This study’s findings of identifying attendance rate as the primary indicator for
attendance are consistent with numerous EWS studies (Balfanz et al., 2007; Balfanz et
al., 2010; Neild & Balfanz, 2006; Uekawa et al., 2010) that also utilize this indicator.
However, what does vary was the calculated threshold of the indicator. The bulk of
studies utilizing attendance rate typically identified a lower cutoff rate for inclusion into
their EWI, including:


Neild and Balfanz (2006) identified an attendance rate of 80% or less as the
primary attendance indicator in their study of eighth grade EWIs in
Philadelphia.
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Balfanz et al. (2007) identified an attendance rate of 80% or less as the
primary attendance indicator in their study of sixth grade EWIs in
Philadelphia.



Balfanz et al. (2010) identified an attendance rate of 85% or less as the
primary attendance indicator in their state-wide EWS study in Tennessee.



Uekawa et al. (2010) identified an attendance rate of 88% as the primary
attendance indicator in their state-wide EWS study in Delaware.

This indicator identified within this study’s setting, however, differed from other
attendance indicators used in numerous EWSs, including:


BERC (2011) and Mac Iver et al. (2008) identified chronic absenteeism
(missing 20+ days of school) as the primary attendance indicator in their
studies of sixth grade EWI in Baltimore.



Mac Iver and Mac Iver (2010a; 2010b) and Mac Iver and Messel (2012)
identified utilized chronic absenteeism (missing 20+ days of school) as the
primary attendance indicator in their studies of the 2007-2008 and 2003-2004
freshman cohorts in Baltimore.



Mac Iver et al. (2009a; 2009b) identified chronic absenteeism (missing 20+
days of school) or an attendance rate of less than 90% as the primary
attendance indicator in their state-wide EWS study in Colorado.



Celio (2009a) identified two or more unexcused absences as the primary
attendance indicator in a cohort study of the class of 2006 in Kent,
Washington.
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Celio (2009b) identified five or more unexcused absences as the primary
attendance indicator in a cohort study of the class of 2006 in Seattle,
Washington.

This study demonstrates, as did Heppen and Therriault (2008), that the local
context matters and that variance between EWIs from various contextual settings is
expected. The researcher posits that the results within the context of this study could be
explained by the overall high attendance rate within the school system. County-wide
average daily membership was calculated at 95.36 in the 2015 school year indicating the
bulk of students attend school on a daily basis. The efficiency of division personnel in
adhering to and enforcing local and state attendance policies and practices likely
promotes student attendance within the county.
Behavior. Total number of disciplinary referrals were identified as the most
predictive behavior variable that impacted OTG. Referral EWI cut-points, as reported in
Tables 4.17 and 4.18, were calculated at one referral in each grade level, with the
exceptions of the eighth and 11th grades, which were calculated at two and three referrals,
respectively.
This study’s findings of identifying total number of disciplinary referrals as the
primary indicator for behavior are inconsistent with numerous EWS studies identified in
the literature. The bulk of studies incorporating a behavior EWI typically utilize days
suspended, such as:


BERC (2011) identified being suspended three or more days as the primary
behavior variable in their study of sixth grade EWIs in Baltimore.
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Mac Iver et al. (2009a; 2009b) identified being suspended one or more days as
the primary behavior variable in a retrospective study of dropouts in Colorado.



Balfanz et al. (2007) identified receiving an out of school suspension and/or
an unsatisfactory behavior mark in any subject as the primary behavior
variable in their study of sixth grade EWIs in Philadelphia.



Balfanz et al. (2010) identified receiving two or more out of school
suspensions as the primary behavior variable in a state-wide EWS study in
Tennessee.



Celio (2009a; 2009b) identified being suspended in any grade level as the
primary behavior variable in their EWS studies conducted in Seattle and Kent,
Washington.



Mac Iver and Mac Iver (2010a; 2010b) identified receiving one or more
suspensions as the primary behavior variable in their study of the 2007-2008
freshman cohort in Baltimore.



Mac Iver and Messel (2012) identified receiving three or more suspensions as
the primary behavior variable in their study of the 2003-2004 freshman cohort
in Baltimore.

The results of this study were consistent with Uekawa et al. (2010), who
identified receiving an out of school suspension and receiving a single discipline offense
as the primary behavior variable in their state-wide EWS study in Delaware. The
researcher identifies that the two, suspensions and referrals, are not mutually exclusive
but are positively correlated. A student who receives a disciplinary referral may not
always receive a suspension, yet a student must receive a referral to receive a suspension.
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The study suggests a single referral may not be a precise reflection of the actual
level of disengagement or overall level of risk exhibited by the student. The researcher
also identifies that the issuance of a referral, especially for a lower level infraction such
as a classroom disruption, can be a biased or subjective action.
An observation the researcher made regarding out of school suspensions is the
severity of or type of infraction they are typically associated with. Behavior referrals for
lower level infractions, such as classroom disruptions, dress code violations, or tardies,
typically resulted in warnings, detentions, or in-school consequences. The researcher
identified some variances between schools during coding in regard to the type of and
duration of the consequence assigned. However, out of school suspensions were
typically associated with higher level infractions such as disrespect, fighting, or bullying.
These events were less frequent and appeared to be more consistent in regard to
consequences assigned.
It is noted that in the creation of logistic regression models, out of school
suspensions were identified as significant in contributing to a student not graduating on
time; however, both the Nagerkerkle R value as well as ROC AUC were lower than when
total number of referrals were used in the model. This indicates, that while suspensions
are predictive of OTG outcomes, the total number of referrals provides greater utility as it
acts as a more global indicator, encompassing a greater number of students and
contributed to a more predictive model. A possible explanation for the difference in
findings from this study compared to others is the measurement of the dependent
variable. The bulk of EWS studies utilize dropping out of school as the dependent
variable whereas this study focused on not graduating on time. Out of school
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suspensions may be indicative of a higher degree of disengagement and/or greater risk of
dropping out, whereas the overall number of referrals may be a more sensitive metric in
identifying the early stages of disengagement. Students who are just becoming
disengaged may be identified by disciplinary referrals in the early stages of the
disengagement process. Utilizing suspensions may allow students to experience higher
levels of disengagement prior to being identified. Interventions delivered at this time
may be less effective.
Course Outcomes. There were variations in course outcome EWIs identified at
the middle and high school levels. In grades nine through twelve, GPA was identified as
the most impactful academic variable impacting OTG. GPA cut-points ranged from 2.30
to 2.6, as seen in Table 4.18. GPA, however, was not calculated in the middle school
grade levels; end of year course grades in math and English were identified as the most
impactful course outcome indicators in these grade levels. SOL test outcomes also
significantly contributed to the logistic regression models to a degree that they were
utilized as potential EWI in the middle school grades, as seen in Table 4.17.
This study’s findings of identifying end-of-course grades as the primary indicator
for course outcomes at the middle school level are consistent with EWS studies identified
in the literature. Uekawa et al. (2010) utilized a math grade with a cut-point of 72.54
and/or an English grade with a cut-point of 72.37 as the primary middle school course
outcome indicators in their state-wide EWS study in Delaware. The cut-points found in
this study are consistent with those identified by Uekawa et al. (2010).

Central Virginia EWS

180

The researcher notes that there are inconsistencies in regard to middle school
course outcome indicators identified in the literature. Failure of courses, rather than
course grades, is often identified in EWS studies, including:


BERC (2011) identified course failure in English or math as the primary
course outcome indicator in their study of sixth grade EWIs in Baltimore.



Mac Iver et al. (2009a; 2009b) identified a course failure as the primary
course outcome indicator in their state-wide EWS study in Colorado.



Balfanz et al. (2007) identified failing grade in math and/or English as the
primary course outcome indicator in their study of sixth grade EWI in
Philadelphia.



Celio (2009a) identified failing two or more courses, carrying a GPA of 1.74
or less, or scoring “very low” on WASLs reading test as the primary course
outcome indicators in a cohort study in Seattle.

Variation in the indicators identified in this study compared to those identified in
other studies could again be rationalized by differences in the dependent variable between
the studies. Indicators of dropping out are likely to reflect a greater degree of
disengagement or lack of academic success, whereas indicators of not graduating on time
are likely to be subtler. Indicators of not graduating on time, however, encompass course
failures, as those outcomes would be reflected in overall GPA.
Incorporating standardized test results goes somewhat against the norm as
significant research has demonstrated academic performance measured by end of course
outcomes demonstrates higher correlations to on-time graduation than standardized test
scores (Allensworth & Easton 2005; 2007; Jerald 2006). However, standardized test
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scores have been utilized as EWIs in several successful EWSs. Celio (2009a; 2009b)
identified that scoring “very low” on WASLs reading test (Washington’s equivalent of
Virginia’s SOL test) was predictive of graduation outcomes.
The researcher proposes that the use of standardized test outcomes in the middle
grades is appropriate and extremely beneficial. These indicators proved to be powerful as
they possessed levels of sensitivity and specificity higher than course grades in each
respective grade level, as depicted in Table 4.17. Overall AUC values for the indicator
were also consistently higher than those calculated for course grades. Of interest, cutpoints calculated for SOL test scores are higher than the state-normed passing scores of
400 for all SOL tests, with the exception of the math 6 SOL. This result could change
expectations and practices within these respective classes.
At the high school level, GPA was identified as the most predictive variable
impacting OTG. This study’s findings are inconsistent with many EWS studies identified
in the literature. The bulk of EWIs related to high school course outcomes identified in
the literature typically include course failures, such as:


Mac Iver and Mac Iver (2010a; 2010b) identified one or more core course
failures as the primary course outcome indicator in their study of the 2007
freshman cohort in Baltimore.



Mac Iver and Messel (2012) identified one or more core course failures as the
primary course outcome indicator in their study of the 2004 and 2005
freshman cohorts in Baltimore.



BERC (2011) identified course failure in English or math as the primary
course outcome indicator in their study of sixth grade EWIs in Baltimore.
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Allensworth and Easton (2005) created the freshman on-track indicator
(students who earn greater than five credits and receive less than one course
failure) as the primary course outcome indicator in their EWS study in
Baltimore.



Mac Iver et al. (2009a; 2009b) identified semester course failures as the
primary course outcome indicator in their retrospective study of dropouts in
Colorado.



Uekawa et al. (2010) identified a math grade with a cut-point of 69.18 and/or
an English grade with a cut-point of 69.71 as the primary high school course
outcome indicators in their state-wide EWS study in Deleware.



Balfanz et al. (2007) identified a failing grade in math and/or English, earning
fewer than two credits freshman year, and being retained in the ninth grade as
the primary course outcome indicators in their ninth grade EWS study in
Philadelphia.



Balfanz et al. (2010) identified failing two or more classes as the primary high
school course outcome indicator in their state-wide EWS study in Tennessee.



Celio (2009a) identified failing two or more courses, carrying a GPA of 1.49
or less, or scoring “very low” on WASLs reading test as indicators in a cohort
study in Seattle.

On the other hand, the use of GPA as a high school course outcome indicator is
consistent with research conducted by Celio (2009a; 2009b). Celio (2009b) identified a
GPA of 1.5 or less as a course outcome indicator in a longitudinal cohort study of the
class of 2006 in Seattle. Celio (2009a) included GPA again, identifying a GPA of 1.49 in
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the ninth and 10th grades in a longitudinal cohort study of the class of 2008 in Kent,
Washington. It is noted that Celio (2009a; 2009b) also included course failures in the
EWSs implemented in each school system of study.
As with middle school course outcomes, disparity between the indicator identified
in this study compared to ones identified in other EWS studies could be rationalized by
differences in the dependent variable utilized in the studies. Utilizing course grades as an
indicator of not graduating on time may allow for EWS practitioners to identify more
gradual or subtle indications of disengagement from school. These indications could
trigger responses to quickly initiate specific and effective interventions to redirect a
student’s trajectory. Outright failures provide a blunt metric, one that may be indicative
of substantial disengagement from school. Interventions triggered at this point may
prove to be too little, too late.
The researcher identified a limitation in utilizing course outcome in lieu of GPA
at the middle school level. This was a result of only having access to the outcomes of
core classes and the inability to accurately calculate overall GPA. Having consistent
EWI in both middle school and high school, grades may have altered the frequencies in
which students maintain, acquire, or drop EWIs and off-track status during the transition
to high school. Analysis of SOL scores identified a significant association with OTG
outcomes in the middle school levels.
Prior retention and overage status. Another academic performance indicator,
retention, has been researched in numerous dropout studies (Doyle, 1989; Karweit, 1991;
1999; Neild et al., 2009; Roderick, 1994; Rumberger, 2001; Rumberger & Lim 2008) and
deemed to be predictive of graduation outcomes.
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In the literature, retentions are often identified by a student’s age relative to their
peers, or overage status. How past retentions and overage status are utilized and
interpreted varies throughout numerous studies. Studies in Baltimore by Mac Iver and
Messel (2102) and BERC (2011) used overage status as a proxy for prior retention while
Roderick (1994) took the perspective that retentions are impactful because they cause the
student to become overage relative to their new peer group. Roderick believed that being
overage was more detrimental to graduation outcomes than the experience of a grade
retention.
In the context of this study, retentions occurring in the elementary grades were
unknown; therefore, overage status was not used as a proxy for retention. It was
considered a demographic control variable as it could not be addressed with intervention
or school-based actions. Out of the entire data set, there were only 11 retentions that
occurred in the middle school grade levels; all of these students failed to graduate on
time. The majority of retentions occurred at the culmination of students’ freshman year,
with 50 out 78 total documented retentions occurring at this time. In the following year,
the 10th grade logistic regression models identified prior retentions as significant in
impacting graduation outcomes, as seen in Table 4.20.
In the setting of study, students who were either overage, experienced a retention,
or both, experienced significantly lower OTG rates than their peers, as depicted in Table
4.30. In this study, the OTG rate for students who experienced one retention was
calculated at 17.95%. No student who experienced two retentions graduated on time.
Demographic characteristics. At the middle school level, all demographic
control variables (as seen in Table 4.11), with the exception of being overage at the onset
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of the sixth grade (which had the largest calculated odds ratio of any variable in each
middle school grade level), failed to significantly contribute to the regression models
created.
The results of this study at the middle school level are consistent with research
presented by Silver et al. (2008) and Balfanz et al. (2007) identifying the impact of
demographic variables to graduation outcomes. Silver et al. (2008) utilized regression
analysis to identify student demographics as relatively weak indicators of graduation
outcomes relative to indicators capturing academic backgrounds. Results of regression
models analyzing only demographic student characteristics (race, gender, minority status,
and SES), only explained 4% of the variation in graduation outcomes. Additional models
adding variables that captured the middle school and early high school academic
backgrounds of students (including course failures in middle school, age, standardized
test scores, and student mobility) not only increased the explained variation of graduation
outcomes to 17%, but also reduced the impact of all demographic variables. In their sixth
grade cohort study, Balfanz et al. (2007), identified ABC indicators as possessing 34
times more predictive power than a students’ race. It is noted that overage status was not
included in these analyses.
Overage status has been identified in a variety of studies as impactful toward
overall school outcomes. This study found that overage status was significantly
associated with not graduating on time in all grade levels, with exception of seventh
grade. Depicted in Tables 4.19 and 4.20, overage status was identified as most
detrimental in the ninth and 10th grades, with OR calculated at 4.855 and 5.596,
respectively. These results are consistent with those identified in the research presented
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by Neild et al. (2009) and Roderick (1994). Neild et al. (2009) identified the odds of
dropping out increase by 109% for each year overage the student is at the start of high
school. Roderick (1994) reported that a grade retention early in a student’s academic
career was related to a substantial increase in the odds of dropping out, with students who
experienced a retention 2.24 times more likely to drop out than non-retained peers. The
ORs calculated in this study likely exceed those in others due to variation in the
dependent variable used in each respective study.
At the high school level, two additional demographic characteristics significantly
impacted graduation outcomes. Presented in Table 4.16, disadvantaged status gained
significance in 10th grade through 12th grade while the variable identifying SWD
possessed the largest respective OR of any indicator in grades nine through 12. Of the
154 students who did not graduate on time, 41% were identified as SWD. Within this
subgroup, SWD achieved an OTG rate of 38.84%. These results are consistent with data
communicated by Stetser and Stillwell (2014), who projected 40% of students with a
disability fail to graduate on time; a rate considerably lower than most demographic
groups. The researcher ascertains that while many SWDs do not drop out, they do take
advantage of options available to them, including modified standard diplomas, applied
studies diplomas, and/or delayed graduation – all non-OTG outcomes.
The researcher contends that while some demographic variables are indeed
impactful at the high school level, there is little a school can do to address or change them
aside from delivering appropriate and individualized instruction and/or interventions.
Accuracy of EWIs. Bowers et al. (2012) identified that most researchers
reported a single measure, either precision or sensitivity, when discussing the strength of
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an EWI. Very few researchers reported both, or included specificity to communicate the
accuracy of an indicator. Bowers et al. (2012) proposed that all future studies on EWIs
demonstrate consistent reporting of sensitivity, specificity, and precision. Swets (1988)
recognized the true-positive proportion (sensitivity) and the true negative proportion
(specificity) as the two key metrics for identifying the accuracy of a predictor. This study
reported these calculations, along with precision, to allow for the comparison of these
indicators to those in other settings, as well as the comparison of new EWIs or adjusted
cut-points within this setting. While some comparisons were able to be made, the
inconsistencies in the reporting of these values in the literature made comparing the
strength and accuracy of all EWIs at the middle and high school levels to those used in
other EWSs difficult.
In regard to the accuracy of attendance rate as an EWI, results of this study were
inconsistent with those reported by Balfanz et al. (2007) and Allensworth and Easton
(2007). As a middle school EWI, Balfanz et al. (2007) identified sixth grade attendance
rate with a cut-point of 80% as the primary attendance variable utilized within their
Philadelphia EWS. In that setting, this EWI produced a sensitivity of .233, a specificity
of .936, and a precision of .830. Values reported in Tables 4.21 show sensitivity was
calculated at .421, exceeding that of the Philadelphia EWI. Specificity and precision
were calculated at .826 and .202, respectively, both of which fell short of strength of the
Philadelphia EWI.
In their Chicago study, Allensworth and Easton (2007) reported that freshman
attendance produced a sensitivity of .900, a specificity of .590, and a precision of .770 as
a high school EWI. Values reported in Table 4.22 show that sensitivity was calculated at
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.500 in the ninth grade, which fell short of the Chicago attendance indicator. Levels of
specificity and precision also fell short of the levels attained by the Chicago EWI.
In regard to the accuracy of disciplinary referrals as a middle school EWI, results
of this study were inconsistent with those reported by Balfanz et al. (2007). Balfanz et al.
(2007) identified unsatisfactory behavior at the end of sixth grade as a behavior EWI in
their study. They reported that this EWI produced a sensitivity of .505, a specificity of
.725, and a precision of .710. Values presented in Table 4.21 identify a sensitivity of
.474, a specificity of .815, and a precision of .215 identify the EWI as slightly better at
predicting high school graduates than the Philadelphia EWI.
In regard to the accuracy of GPA rate as a high school EWI, results of this study
were somewhat consistent with Allensworth and Easton (2007). Allensworth and Easton
(2007) reported that the freshman GPA EWI in their Chicago study produced a sensitivity
of .850, a specificity of .730, and a precision of .800. Values reported in Table 4.22 show
that sensitivity and specificity, calculated at .828 and .728, respectively, were very close
in strength to the Chicago EWI. Precision, with a calculated value of .302, fell short of
the strength of the Chicago EWI.
Variance of the reported values of sensitivity, specificity, and precision can be
influenced by the manner in which the researcher selects a cut-point for the indicator. It
is likely that Balfanz et al. (2007) did not utilize Youden Index, which gives equal weight
to sensitivity and specificity, to identify cut-points as evidenced by large disparity
between sensitivity and specificity values. Variance is also likely explained by the
impact of the local context within each study, enforcing the need for local validation of
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EWIs. Also, the difference in dependent variables may contribute to inconsistencies
between reported values.
This study contributes to the knowledge base by including values of sensitivity,
specificity, and precision for EWIs identified within the EWS. The identification of SOL
assessment results as effective indicators of not graduating on time at the middle school
level is especially impactful, as few studies utilize these data in EWSs.
Impact and persistence of off-track status. This study determined that students
who were identified as off-track, or carrying more than one EWI flag, in the sixth grade
were more likely not to graduate on time than on-track students. This is reflected in large
variances of six-year OTG rates for off-track students relative to on-track students in the
2015 cohort. The results of this study are consistent with Mac Iver and Messel’s (2012)
work who reported that students who never had an EWI graduated at a rate of 91.8%
compared to a rate of 61.3% for students who acquired an EWI flag their freshman year.
Off-track status in the sixth grade was determined to be statistically related to
OTG outcomes. The status proved to be effective in identifying students who do not
graduate on time early in a student’s educational trajectory. Grade 6 off-track status
possessed a sensitivity of .912, identifying all but five of the 57 students who did not
graduate on time in the 2015 six-year cohort. However, off-track status in the sixth grade
produced a large number of false-positives, negatively impacting the specificity and
precision of the status (see Table 4.20).
Following the 2015 cohort, off-track status in the ninth grade was again
determined to be statistically significant; however, the sensitivity, calculated at .712, fell
short of the level attained in the sixth grade by missing 19 of the 66 students who did not
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graduate on time in the four-year cohort. Fewer false positives resulted in an increased
specificity of the status, calculated at .802, making off-track status in the ninth grade
effective in identifying OTG outcomes. Overall precision improved slightly from the
sixth grade, but over-identification of off-track students persisted (see Table 4.22).
Similar levels of sensitivity, specificity, and precision were reported when off-track status
was applied to the combined 2014 and 2015 cohorts (see Table 4.26).
This study also identified the cumulative impact of EWI. In both the sixth and
ninth grades, as reported in Tables 4.23, 4.25, and 4.27, the OTG rate decreased for each
additional EWI a student was flagged with. The results of this study were consistent with
research conducted by Balfanz et al. (2010), BERC (2010), and Uekawa et al. (2010),
who all identified a reduction in positive graduation outcomes relative to the number of
EWIs a student was flagged with. In the Baltimore setting of study, BERC (2010)
reported that students with zero indicators graduated at a rate of 70.5%. A decline in
graduation rate was observed with each additional indicator a student was flagged with:
50.7% for students with one indicator, 26.1% for students with two, and 7.9% for
students with three. This trend was repeated in state-wide studies of Tennessee (Balfanz
et al., 2010) and Delaware (Uekawa et al., 2010). Students in Tennessee who did not
carry an EWI graduated at a rate of 94.3%, while students carrying one, two, or three
EWIs graduated at rates of 76.6%, 62.6%, and 57.1%, respectively. Similarly, students in
Delaware who did not carry an EWI graduated at a rate of 99.87%, while students
carrying one, two, or three EWIs graduated at rates of 99%, 96.3%, and 87.2%,
respectively. Uekawa et al. (2010) augmented the number of EWIs with past retentions,
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further reducing the graduation rate to approximately 97.5%, 92.0%, 84.5% and 73.0%
for students carrying zero, one, two, or three EWIs, respectively.
While the reported OTG rates relative to the number of EWIs a student was
flagged with were higher than those reported in the Baltimore and Tennessee studies, the
downward trends in OTG rates were consistent, as seen in Tables 4.23, 4.25, and 4.27.
Variances are likely contributed to the local context of each study in addition to
differences in the student populations in each setting of study. Variations in the cutpoints for the indicators selected in each location’s EWS may also influence overall
calculations.
This study also sought to identify the persistence of indicators from the sixth
grade to the ninth grade transition years. This study determined off-track status in the
sixth grade was related to off-track status in the ninth grade. Despite significantly fewer
students identified as off track in the ninth grade, a significant positive correlation was
identified between both off-track status (r(506) = .472, p < .001) and the number of EWIs
a student was flagged with in the sixth and ninth grades (r(506) = .604, p < .001). A
review of the literature (see Chapter 2) revealed that the persistence of EWIs was not
compared between the transition years of the sixth and ninth grades. Mac Iver and Mac
Iver (2010a) and Mac Iver and Messel (2012) did look at persistence of indicators, but
only between the eighth and ninth grades. This study contributes to the research base
relating to the persistence of both off-track status and EWIs identified at the normative
transition years of the sixth and ninth grades.
Normative transitions. This study determined that off-track status was not
influenced by the number of normative transitions a student experienced. These findings
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are inconsistent with a significant amount of literature that identified normative
transitions as impactful in shaping the educational trajectories of students and impacting
overall educational outcomes (Roderick, 1993; Alspaugh, 1995b; 1998a; 1998b). The
researcher hypothesized that students who experience one transition in the K-5
elementary and 6-12 combined school grade level arrangement will have a lower
prevalence of off-track status than students who experience two transitions in the K-5
elementary, 6-8 middle, and 9-12 high school grade level arrangement.
Normative transitions have been identified in the literature as associated with
reductions in overall student performance and student engagement (Allensworth &
Easton; 2005; 2007; Alspaugh, 1995; 1998a; 1998b; Alspaugh & Harting, 1995; Neild,
Stoner-Eby, & Furstenberg, 2008; Roderick, 1993). Evidence demonstrates that
regardless of timing or grade level of the transition, the move is typically associated with
a negative impact in student academic performance that often represents a permanent
decline for students, persisting through subsequent academic years (Alspaugh, 1998a;
Mac Iver & Mac Iver, 2010a; Roderick, 1993). Weiss and Bearman (2007) reported that
trends precipitated in the transition years often follow students throughout their
educational experiences. The pivotal transition years of sixth and ninth grade have
become a time of extreme focus in many EWSs implemented in the past decade.
In this study, the sixth grade normative transition year culminated with almost
half of the cohort flagged as off-track. Without longitudinal data from students’
elementary background, it is impossible to determine the impact of the middle school
transition.
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The ninth grade year was unique in the fact that students from the two 9-12 high
schools were experiencing a normative transition at this time, while students from two
combined schools were not. The transition from middle school to high school yielded an
overall reduction in the number of students identified as off-track, the largest at any point
in the study. Overall, at the culmination of the ninth grade, over half of the students
identified as off-track in the eighth grade completed their freshman year identified as ontrack. Inversely, only 14 students gained off-track status who were on-track their prior
year, thus rejecting the hypothesis that the prevalence in which students develop off-track
flags will be greater in the years in which students experience a transition compared to
non-transition academic years (see Table 4.31).
This study’s findings are inconsistent with numerous studies such as Allensworth
and Easton (2005, 2007), Alspaugh (1998a, 1998b), Alspaugh and Harting (1995), and
Roderick (1993), all of whom identified an association with normative transitions and
reductions in overall student performance and student engagement. This inconsistency
could be contributed to contextual differences between the setting of study. The size of
the school, population characteristics of the student body, resources available to staff and
students, and the migration of students into or out of the school community are just a few
of the variables that could mitigate or exacerbate the normative transition.
There could also be variance in the presence or effectiveness of transition
programs implemented within the settings of study. The availability of support systems
and/or personnel to provide resources may lessen the impact of the transition within the
setting of study.
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The researcher posits using different and more numerous EWIs to identify course
outcomes in the middle school grades led to a greater number of students being identified
as off-track. Perhaps consistent EWIs between middle and high school levels are needed
to really flush out the impact of normative transitions.
Conclusion
Within the context of this study, ABC indicators were identified as predictors of
not graduating on time for use in an EWS. At the middle school level, attendance rate,
the number of discipline referrals, course outcomes in math and English, and SOL test
results in math, English, and writing were identified as the most predictive indicators of
students not graduating on time. SOL results stood out as particularly powerful
indicators, which is an outcome inconsistent with a substantial amount of literature
reviewed.
At the high school level, attendance rate, the number of disciplinary referrals, and
GPA were identified as the most predictive indicators. The demographic characteristics
identifying students as overage, disadvantaged, or having a disability were also identified
as statistically significant and predictive of not graduating on time. Students identified as
having a disability had the greatest OR of any indicator, which reduced the likelihood of
graduating on time dramatically.
This study identified several EWIs and several cut-points for EWI that were
inconsistent with a substantial number of EWIs identified in other studies (see Chapter 2).
The researcher suggests a possible explanation for the difference in findings from this
study compared to others is the measurement of the dependent variable. This study
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focused on on-time graduation rather than dropping out of school. The impact of the
local context in the setting of the study also likely contributed toward overall outcomes.
Bruce et al. (2010) described the disengagement from school as a process rather
than an event, a process aligned with life course perspective (Elder, 1998; Giele & Elder,
1998). Bruce et al. (2010) continued by explaining that students exhibit identifiable
signals and characteristics indicating that they are on the path toward negative graduation
outcomes. The indicators included in this study’s EWS at the identified cut-points can be
triggered by subtle events or changes in a student’s school outcomes. These could
identify the early stages or initial steps of the process of disengagement from school.
These triggers can prompt school personnel to respond and set into motion interventions
designed to redirect student trajectories and prevent further disengagement from school.
Implications for Practice
An EWS, regardless of accuracy or effectiveness in identifying off-track students,
must be accompanied by a realistic method of delivering interventions to students
identified as off-track. Identification of students at risk for negative graduation outcomes
is simply the first step in improving overall OTG rates. Division leaders, administrators,
and teachers must put this data to use, by taking relevant and appropriate steps to deliver
appropriate interventions to those in need.
School leaders, both at the division and building level need to present a unified
front driven by common goals and a shared vision. The school system hosting the survey
is driven by the mission “to provide a world-class education that enables every student to
choose and pursue any post K12 endeavor”. Adherence to this belief would make OTG
outcomes a priority. Bridgeland et al. (2011) identified a commitment to success
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promoted by strong leaders as the foundational component of a successful EWS. They
stated, “to be able to effectively use attendance, behavior, and course performance data,
school-level leadership must share a collective vision that graduation rates can be
improved by the timely and data-driven identification of students who require additional
supports paired with an organized system to provide them” (p. 23).
Barriers of implementation must be discussed, realized, and overcome prior to
successful implementation. Barriers could include, but are not limited to, limitations in
human capital, negative perceptions of an additional burden, increases to caseloads of
counselors or social workers within each building, the need, time and cost for training
and professional development, time for meetings, and overall financial impact from the
delivery of interventions.
An issue faced by this EWS, and many others that have been implemented, is the
over-identification of off-track students. This creates a scenario in which resources are
delivered to students who would likely have achieved an OTG outcome without receiving
intervention, diverting resources away from those most in need. There is a cost-benefit
consideration that has to be identified and discussed within the context of each building
as the interventions provided to students could positively impact not only OTG outcomes,
but the overall success, opportunity, and perceptions of all students receiving them. In
short, even interventions provided to students misidentified as off-track could provide
utility to all students who receive intervention. Fine tuning the identified EWI cut-points
could reduce the number of false-positives that occur and increase the overall precision of
the indicator.
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Another consideration would be the level of intervention provided compared to
the number of EWIs a student is flagged with. Students identified as off-track who carry
a flag in only two indicators may benefit from interventions delivered systematically
throughout the school day within the structure of the division’s daily schedule, which
includes time for remediation or enrichment. Students identified as off-track with three
or more flags, or possessing other characteristics, such as being identified as overage,
may need more intensive interventions that extend beyond the school day or school year.
The Jump-Start program implemented within the school system is an example of a
higher-level intervention that could utilize an EWS to effectively identify potential
candidates for inclusion. As with any intervention, one challenge is creating buy-in for
students to actively participate.
Interventions are likely to be limited by the resources available at both the school
level and school division level. Structural limitations, personnel constraints relating to
manpower or capacity of individuals to deliver interventions, as well as financial
limitations may impact the creation, timeliness, and delivery of interventions.
The researcher recommends following suggestions for the implementation of an
EWS as outlined in several recommended guides including, The High School Early
Warning Intervention Monitoring System Implementation Guide by Therriault et al.
(2013), or On Track for Success: The Use of Early Warning Indicator and Intervention
Systems to Build a Grad Nation by Bruce et al. (2011).
Beyond the implementation of an EWS, this study identifies an opportunity to
collectively build capacity and consistency in regard to the practice and policy related to
attendance, discipline, and course outcomes. Attendance and truancy protocol is driven
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by Virginia State Law, Sec. 22.1-254 - Compulsory Attendance Required, as well as
school board Policy JED – Student Absences/Excuses/Dismissals. Training and supports
ensuring consistent enforcement of all attendance-related actions across all school
buildings are recommended.
Student discipline and disciplinary consequences are driven by school board
policy JFC – Student Conduct and JFC-R – Standards of Student Conduct. To promote
consistency and reduce subjectivity, Policy JFC-R(FC) proposes a flowchart with
suggested disciplinary consequences relative to the type/severity of infraction attained by
the student. Again, training and supports ensuring consistent enforcement of all
disciplinary-related actions across all school buildings are recommended. Building-level
leadership should also communicate with teachers a consistent set of expectations
regarding the submission of disciplinary referrals to further reduce subjectivity.
Grading protocols are driven by school board policy JOA – Grading/Student
Evaluation. School-based leadership should also engage in discussion of consistent
grading practices and expectations in each grade level, limiting the subjectivity of course
outcomes.
Limitations of the Study
This study cannot be interpreted as a means to identify the causes of not
graduating on time. It is intended to provide insight into the variables and student
characteristics associated with a greater likelihood of graduating on time.
This study has several limitations. This study may be limited by the accuracy and
completeness of all data included in the school divisions data warehouse. The researcher
did not have control over the accuracy of the data entered into Infinite Campus. This
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accuracy relied on the correctness of the guidance and administrative staff at each
respective school when inputting information into the database. While the researcher
made every effort possible to identify, and when appropriate rectify, inaccurate,
improbable, or missing data, it is possible that inaccuracies remain. The researcher did
not manipulate or change any data used for analysis.
Academic data, e.g. course grades, are assumed to be consistent as a result of
division-wide policy but could be subject to inconsistencies as a result of individual
teacher practices, philosophies, and values. This could hold true at both the school level
as well as between schools. Students’ historic end-of-course academic grades were
represented only by overall letter grades. These were converted within the dataset on a
five-point categorical numerical scale where A = 4, B = 3, C = 2, D = 1, and F = 0; only
whole numbers were created as overall percentages were unknown. This may have
impacted the overall accuracy of the indicator.
Discipline data could be subject to inconsistencies as a result of variance between
administrative practices both within school buildings and between schools. Although
guided by a unified school division policy and a proposed discipline flow chart for the
district, the researcher found inconsistencies in discipline-related consequences
administered for similar infractions. The researcher also identifies inherent issues in
using disciplinary data. Discipline referrals can often be distributed in a subjective
manner and the researcher did notice variance in consequences for similar infractions
between schools, overall number of referrals written between schools and/or grade levels,
and inconsistencies in the frequencies of reported infractions were observed.
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The dataset was limited in regard to attendance data which were only available as
far back as the 2008-2009 academic year. This resulted in missing attendance rate, total
absences, and total unexcused absences for the class of 2014 during their sixth grade
year. The dataset was also limited in regard to discipline data, which were only available
as far back as the 2008-2009 academic year. This resulted in missing behavior data,
specifically total number of referrals, total days assigned ISS, and total days assigned
OSS for the class of 2014 during their sixth grade year.
It is noted that the school division hosting the study implemented structural
changes during the 2013-2014 academic year. The change implemented resulted in a
transition from six six-week grading periods to an academic year comprised of nine-week
quarters. It is unclear if this had an impact in regard to overall student attendance,
discipline, academic outcomes, or graduation outcomes.
This study may be limited in generalizability outside of the setting in which
research is conducted. The size of the population included in the study was smaller than
many of the major EWI studies, which often included an entire cohort from a large urban
school system, or a state-wide cohort study. The smaller population studied could result
in limited generalizability of results to other contexts or settings of study. Due to
structural differences and unique populations, generalizability between high schools
within the county of study may be limited. Additional steps could be taken to validate
EWI and thresholds of indicators at the building-level to promote maximization of the
EWS within each school is recommended. Limiting the study to only two cohorts may
also impose limitations in the strength and accuracy of the early warning indicators
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included in the EWS and limit their generalizability to other settings. Unique thresholds
of indicators utilized in this study would need to be calculated in other settings.
There are likely inherent issues in the cut-points calculated by ROC analysis in a
low-occurrence event such as not graduating on time. Significantly more students were
identified as at risk than those who actually did not graduate on time; precision of offtrack status was low. Uekawa et al. (2010) also identified this limitation in their study of
EWI in the state of Delaware.
Additionally, this study does not provide a comprehensive analysis of all potential
EWIs associated with delayed graduation or drop out. Indicators included for analysis
were selected due to accessibility and storage of the data; all data are typically accessible
in a school system’s data warehouse. Additional variables, such as peer relationships,
family relationships, family structure, and community dynamics have been identified in
the literature as associated with graduation outcomes (Ensminger, Lamkin, & Jacobson,
1996) were not included in analysis.
Recommendations for Further Research
This study resulted in the completion of the initial phase in the creation of an
EWS within the setting of study. As stated by Bruce et al. (2011), perfection of an EWS
is not attained immediately, evolution of the system is necessary. To allow for this
evolution and refinement of the EWS, the researcher recommends several suggestions for
future consideration.
Initial refinement of the EWS could come through the exploration of variables
that were not analyzed in this study, specifically growth-based measures as identified by
Muthén (2004). Data points currently being collected by the school system, including
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MAP scores in the assessed areas of reading, language, and math should be analyzed as
the longitudinal data become available and relationships to OTG outcomes can be made.
Future studies could also focus on identifying combinations of indicators that
would improve upon the precision and sensitivity of singular EWIs identified in this
study. Credence to this approach is supported by the calculations demonstrating the
reduction in OTG rate relative to the number of EWIs a student was flagged for. Being
flagged with a single indicator, however, did not appear to have a significant negative
impact as OTG rates remained high for these students; struggling in more than one
measured area was more highly related to not graduating on time. Identifying specific
combinations of indicators that are most impactful to not graduating on time could
potentially redefine the metric used to identify off-track students and ultimately, improve
the accuracy of the EWS.
Another recommendation for future research would be to explore variables related
to the ABCs at the elementary level with the goal of identifying the precipitants or
outcomes of disengagement from school at an even earlier age. A focus on elementary
EWIs could provide even more time and opportunities to deliver the necessary resources
to adjust a student’s trajectory through school.
A final recommendation for future research would be to explore variables that are
not readily collected or even observed by schools or school divisions. These data could
include components identified by Rumberger and Lim (2008) that include various
individual factors related to attitudes (goals, values, self-perceptions) and behaviors
(engagement, coursework, deviance, peer interactions) as well as institutional factors
related to families (structure, resources, practices), schools (composition, structure,

Central Virginia EWS

203

resources, practices), and communities (composition, resources). Though these data may
be difficult to obtain, they could assist school leaders in identifying the root causes in a
student’s disengagement from school, allowing individualized interventions to be
delivered, even prior to the triggering of an EWI.
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Appendix A
Tracking Data. Tracking data included numeric student identifiers and enrollment
data including:


State testing identifier (STI) – A unique number that stays with the student
throughout his or her K-12 career (VDOE, 2015). A STI is utilized to tie
standardized assessment scores to a student data profile.



Student identification number – Locally assigned code that uniquely identifies a
student within the division (VDOE, 2015). The student identification number is
utilized to track a student’s progression through the school division.



Entry code and entry date – A code and date identifying the process and timing of
enrollment into a school (VDOE, 2015).



Exit code and exit date – A code and date identifying the circumstances and
timing of exit from a school (VDOE, 2015). Entry and exit dates can also be
utilized to determine attendance rates as well as identify the number of normative
and/or non-normative transitions a student experiences through their educational
pathways.

Central Virginia EWS

221

Appendix B

Lynchburg College Institutional Review Board
for Human Subjects Research
Initial Request for Review and Proposal Form
Carefully follow the instructions on this form, and submit as instructed. After your “Initial
Request for Review and Proposal Form” has been received, it will be screened to ensure that all
required components have been submitted. You will then receive an email notifying you that
your materials have been received and notifying you of any missed materials, if necessary.
For exempt from oversight status and expedited status proposals: Once all materials are in
receipt, a member of the IRB Committee will be assigned as the reviewer to your study and a
second member of the IRB Committee will be assigned as the reader. Once the reviewer and
reader are in agreement on the approval status of your proposal, you will receive email
communication that will either provide an outline of required revisions or an approval letter for
your study. Please allow 2-3 weeks (after the date of your acknowledgement of receipt email)
for this notification. If it has been three weeks (do not count any breaks or official LC closings)
since you received the acknowledgement of receipt email and you have not heard from your
reviewer, then please email the Chair of the IRB Committee (Dr. Sharon Foreman Kready, irbhs@lynchburg.edu) to inquire about the status of your proposal.
For full board status proposals: The deadlines for full board review submissions are
disseminated to all faculty and staff at the start of each semester. Make sure you submit your
materials accordingly. Full board proposals are only reviewed during full board meetings. Once
the full board meeting has taken place and your proposal has been reviewed, you will receive
email communication that will either provide an outline of required revisions or an approval
letter for your study. Due to volume of proposals, please allow one week after the stated full
board meeting date to receive your email communication. If it has been one week (do not
count any breaks or official LC closings) since the date that the full board is scheduled to meet
and you have not heard from a member of the IRB Committee, then please email the Chair of
the IRB Committee (Dr. Sharon Foreman Kready, irb-hs@lynchburg.edu) to inquire about the
status of your proposal.
Revision requests will include detailed instructions for submission of revisions. Failure to follow
the instructions provided in the revision request will result in a delay in the review process.
Complete this document by typing your answers directly into the form, and saving on your own
computer using a filename that you will recognize and recall.
Improperly completed/submitted forms and proposals will experience a delay in the review
process.
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☒ I have read this page and understand the IRB submission process. I understand that
improperly completed and/or submitted forms and proposals will experience a delay in the
review process.
☒ To the best of my knowledge, the proposed research complies with the conditions described
on the IRB for Human Subjects Research website. I have used the “Guideline and Checklist for
Researchers” resource available on the IRB’s website (at INSERT LINK) to assist in the
development of this proposal.
Typed Name of Principal Investigator (PI): Ryan Yarzebinkski
Title of Research Study: Utilizing an Early Warning System to Examine the Influence of

Transition Year Indicators to On-Time Graduation in a Rural K12 School System
Section One – Determining the Type of Review
Carefully consider your study and answer the following questions. Begin with question #1 and
proceed to the next question unless instructed otherwise to skip ahead. This should be
completed by the Principal Investigator (PI).
Yes
☐

No

#1

#2

☐

☒

☒

Parameter
Does your study involve any of the following groups with whom any members of the
research team will have direct contact?
Children/youth under the age of 18 years old
Prisoners
Pregnant women in the context of studying the fact that they are pregnant
Individuals who experience a specific physical or mental illness in the context of
studying the fact that they have a physical or mental illness
Individuals who experience learning disabilities in the content of studying the fact
that they have learning disabilities
Individuals experiencing physical, verbal, emotional, or financial abuse in the
context of studying one or more area of abuse
Individuals who are considered to be socioeconomically disadvantaged (living
below the poverty line) in the context of studying their socioeconomic
disadvantages
Individuals who are HIV positive or have AIDS in the context of studying their
health status
If you answered “yes” to this question, then your research study involves
participants/subjects who are considered to be members of a protected group or a
vulnerable group. You may not submit as exempt from oversight status. Please skip
to question #7 to determine level of risk.
Does your study involve research conducted in established or commonly accepted
educational settings, involving normal educational practices, such as: 1.Research on
regular and special educational instructional strategies, or; 2.Research on the
effectiveness of or the comparison among instructional techniques, curricula, or
classroom management methods?
If you answered “yes” to this question, then your research study might qualify for
exempt from oversight status. Please skip to question #6 to determine level of risk.
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☐

No

#3

#4

☐

☒

#5

☐

☒

#6

☒

☐

#7

☐

☐

☒
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Parameter
Does your study involve research involving the use of educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures, interview procedures or
observation of public behavior, and meets these two requirements: 1.Information is
recorded in such a manner that the human subjects cannot be identified, directly or
through identifiers linked to the subjects; and 2.Any disclosure of the human subject's
responses outside the research would not reasonably place the subject at risk of
criminal or civil liability or be damaging to the subject's financial standing or
employability, or reputation?
If you answered “yes” to this question, then your research study might qualify for
exempt from oversight status. Please skip to question #6 to determine level of risk.
Does your study involve the collection or study of existing data, documents, records,
pathological specimens, or diagnostic specimens, from sources that are publicly
available (i.e., the US Census) or if the information is recorded by the investigator in
such a manner that the subject cannot be identified, directly or through identifiers
linked to the subjects?
If you answered “yes” to this question, then your research study might qualify for
exempt from oversight status. Make sure you reference the “Notice to Researchers
Conducting Secondary Data Analysis” section later in this document. Please skip to
question #6 to determine level of risk.
Does your study involve taste and food quality evaluation and consumer acceptance
studies?
If you answered “yes” to this question, then your research study might qualify for
exempt from oversight status. Please skip to question #6 to determine level of risk.
Does your study involve no foreseeable risk or discomfort? In other words, does your
study involve the same level of foreseeable risk or discomfort that someone’s daily
activities might present?
If you answered “yes” to this question, then your research study appears to qualify
for exempt from oversight status. Please proceed to Section Two of this document.
Does your study involve research activities involving no more than minimal risk and in
which the only involvement of human subjects will be in one or more of the following
categories (carried out through standard methods)? (Note: many will fall under
category
a. Collection of body fluids, etc., or the collection of data from subjects 18 years of age
or older using noninvasive procedures routinely employed in clinical practice. This
includes the use of physical sensors that are applied to the surface of the body or at a
distance and do not involve input of matter or significant amounts of energy into the
subject or an invasion of the subject's privacy. It also includes such procedures as
weighing, testing sensory acuity, electrocardiography, electroencephalography,
thermography, detection of naturally occurring radioactivity, diagnostic echography,
and electroretinography. It does not include exposure to electromagnetic radiation
outside the visible range (for example, x-rays, microwaves).
b. Collection of blood samples by venipuncture, in amounts not exceeding 450
milliliters in an eight-week period and no more often than two times per week, from
subjects 18 years of age or older and who are in good health and not pregnant.
c. Voice recordings made for research purposes such as investigations of speech
defects.
d. Moderate exercise by healthy volunteers.
e. The study of existing data, documents, records, pathological specimens, or
diagnostic specimens.
f. Research on individual or group behavior or characteristics of individuals (such as
studies of perception, cognition, game theory, or test development), where the

Central Virginia EWS

#8

Yes

No

☐

☐
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Parameter
investigator does not manipulate subjects' behavior and the research will not involve
stress to subjects.
g. Research on drugs or devices for which an investigational new drug exemption or
an investigational device exemption is not required.
If you answered “yes” to this question, then your research study appears to qualify
for expedited review status. Please proceed to Section Two of this document.
If you answered “no” to questions number six and seven, above, then your research
study appears to qualify for full board review status. Please proceed to Section Two
of this document.

Section Two: Proposal Instructions
Use this section as a guide to ensure that you have included all required proposal materials in
your submission packet. Do not submit your proposal materials until all required components
are “checked” below to indicate that they have been included in your packet.
For exempt from oversight status proposals:
☒Section one, above, and the checkboxes/name block on the first page.
☒All responses to questions in section three, as indicated for exempt from oversight
status.
☒Research Team Signature Page signed by all research team members.
☒Appendix A – data collection instrument(s), if applicable.
☒Appendix B – invitation to participate in study or oral script to introduce study,
including the following or similar wording: “By completing this
[questionnaire/interview/etc.], I am indicating my consent to participate in this study.”
☒Additional support materials (add as many appendices as necessary).
For expedited status proposals:
☐Section one, above, and the checkboxes/name block on the first page.
☐All responses to questions in section three, as indicated for expedited review status.
☐Research Team Signature Page signed by all research team members.
☐Consent form (for participants over the age of 18 years old, if applicable). Please
access template on our website.
☐Assent form (for participants under the age of 18 years old, if applicable). Please
access template on our website.
☐Appendix A – data collection instrument(s), if applicable.
☐Appendix B – invitation to participate in study or oral script to introduce study, if
applicable.
☐Additional support materials (add as many appendices as necessary), including at
least one of the following:
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☐Consent form (for participants over the age of 18 years old, if applicable). Please
access template on our website.
☐Assent form (for participants under the age of 18 years old, if applicable). Please
access template on our website.
For full board proposals:
☐Section one, above, and the checkboxes/name block on the first page.
☐All responses to questions in section three, as indicated for full board review status.
☐Research Team Signature Page signed by all research team members.
☐Appendix A – data collection instrument(s), if applicable.
☐Appendix B – invitation to participate in study or oral script to introduce study, if
applicable.
☐Additional support materials (add as many appendices as necessary), including at
least one of the following:
☐Consent form (for participants over the age of 18 years old, if applicable). Please
access template on our website. Make sure that there is a line for the witness signature.
☐Assent form (for participants under the age of 18 years old, if applicable). Please
access template on our website. Make sure that there is a line for the witness
signature.
Once all of the checked materials have been compiled, please scan all completed documents
into one PDF file (which is considered to be your “proposal packet”) and submit via email
attachment to irb-hs@lynchburg.edu.
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Section Three: Proposal Questions
Please type (or copy/paste from a separate document) your responses directly into this form.
Only leave blank the response fields that are not required for your review type.
Based on Section One of this form, I have determined that my study meets the qualifications
for the following review category (select only one):
☒Exempt from oversight status
☐Expedited review status
☐Full board
review status
Part One: To be answered for all review categories
1. Briefly describe the proposed project and explain the purpose(s) of the research.

A single rural school division in Virginia serving a population of 8,338 students will
provide the setting for this study. Attention to student data/variables generated during
the middle and high school years will be the focus of the study. The county is comprised
of 2 high schools (grades 9-12), 2 combined schools (grades 6-12), and 2 middle schools
(grades 6-8). The entire cohorts of the graduating classes of 2014 and 2015 will serve as
the participants of this study.
Longitudinal data from each cohort stemming back six years from the time of graduation
will be collected and compiled in the form of an Early Warning System (EWS) to identify
students at risk for failing to graduate on time or dropping out of school through the
creation of locally created early warning indicators. The National High School Center’s
Early Warning System Middle Grades Tool and the National High School Center’s Early
Warning System High School Tool will provide the structure in which data is compiled
within.
A quantitative approach will be undertaken though a retrospective longitudinal
predictive-comparative research study. Data analysis will be conducted in three steps:
1. Identify indicators/variables correlated with dropping out.
2. Variables that are determined to be statistically significant in relation to an
individual’s failure to complete high school on time will be analyzed to determine
which predictors are strongest.
3. Specific cut points will be calculated for all important indicators.
All data will be uploaded to SPSS for statistical analysis.
The purpose of this study is to efficiently and accurately identify students at risk for not
graduating on time in a rural K12 school system. By utilizing an early warning system
and locally validating the thresholds/cut offs of specific early warning indicators, early
identification of students at risk for non-on time completion or dropping out of high
school can occur in the critical transition years allowing for sufficient time to implement
successful interventions.
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This study also fulfills the requirements of the Ed.D. in Leadership Studies Program.
2. Please describe how participants will be obtained (i.e., local businesses, college
classroom, etc.). For studies using college students as subjects, see the “Guide to
Section Three…” document for a list of items to be included in your response to this
question.
Data from all students in two cohorts of a rural K12 school division (all students in the
class of 2014 and class of 2015) will be included in the study. Only students enrolled in
the school division will be included.

3. Describe any criteria that will be used to screen candidates for participation in the study
(inclusion/exclusion criteria).
All students in the specified cohorts will ideally be included in the study. Exclusion from
the study will occur if significant longitudinal data is unavailable for specific individual
students. This could be a possibility for students who enroll from out of state or home
school settings.
4. Are subjects being selected for any specific characteristic (i.e., sex, age, ethnic origin,
religion, social and economic characteristics, disabilities, status as ‘student’)? If so,
please provide a rationale and justification for the selection process.
No
5. How will human subject information be collected (i.e., experiment, observation,
questionnaire, interview)? Describe the procedures that will be followed. Make sure
that you include a copy of all data collection instruments that will be used (in Appendix
A).
Data will be accessed from Infinite Campus, the school division’s student information
system. This digital database houses all student information in regards to the variables
that will be included in the study. The research in this setting will be conducted solely
from data mining and analysis; there will be no interaction between the researcher and
students whose data is to be analyzed. Research will only involve the analysis of data
that have been already collected by the school system for non-research purposes.
6. What is the maximum number of subjects who will be involved in the research? If there
are multiple groups of subjects, then provide a maximum number of subjects for each
group as well as a grand maximum number.
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Educational data will be compiled and analyzed for approximately 1,245 students from
two cohorts. This number may fluctuate slightly due to students enrolling or
withdrawing from the cohorts within the school division hosting the study. There will be
no time required of any subject in this study.

7. What is the expected duration of an individual subject’s participation in the study? If
there are multiple groups or phases of the study, then provide the expected duration for
each group and/or phase of the study.
There will be no time required of any subject in this study.
8. Identify and describe any procedures of this study that are experimental.
No experimental procedures will be used.
9. Will the research involve any deception of subjects? If so, describe and justify the
deception. If not, please indicate that no deception will be involved.
No deception of the subjects will be involved.
10. Describe the extent to which confidentiality and/or anonymity of subjects will be
maintained and how, both during the data collection and after the research is
completed. See the “Guide to Section Three…” document for assistance with your
response to this topic.
In order to protect student identity and respect confidentiality, student names will not
be included in the analysis; numeric student identifiers (local student ID number and
state testing identifier) will be utilized for tracking purposes, such as enrollment and
withdrawal into and out of the school system and grade level relative to a student’s
respective cohort. These identifiers will not be presented in any reports or shared with
any individuals other than the researcher.
11. State specifically what information will be provided to the subject about the research. It
is sufficient to copy/paste from the data collection instrument and/or the invitation to
participate. Make sure copies of any and all written materials that will be provided to
the subjects are included in your submission packet.
No information will be shared with research subjects. Permission to access Infinite
Campus, the school division’s student information system, will be obtained from the
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division superintendent. Results of the research will be presented to the researcher’s
dissertation committee and shared with central office administrators from the school
division hosting the study.
Part Two: To be answered only by those qualified for exempt from oversight status review
category.
☒I/We certify that there are no foreseeable risks or discomforts involved in this study. This
means that there is no more risk or discomfort foreseen than that associated with a subject’s
daily life were they not to be participating in this study.
What are the potential benefits to this study? (Please note that compensation for participation,
including extra credit for students, is not considered a potential benefit)
This study proposes no more than minimal risk to human subjects as there will be no interaction
between the researcher and students whose data will be analyzed. Research will involve the
analysis of data that have been already collected by the school system for non-research
purposes.

This study provides an opportunity to create and validate early warning indicators specific for
the rural setting and student populations included in the study. Calculating the thresholds and
cut off points of high yield indicators identified in this setting will ensure the accurate and
efficient identification of students at risk for not graduation on time with their respective
cohorts or dropping out of school. This may prove to be extremely beneficial to the school
system hosting the research as it could influence policy and procedures implemented within the
division as well as stimulate a change in practices ultimately resulting in improved school
outcomes and student success as measured by on-time graduation rates.
This study could also add significant contributions to the current literature base, which is
currently lacking quality research in the area of early warning systems implemented in rural
settings; it is dominated by urban and suburban research. The study is also unique in that it
focuses on both transitional years (6th and 9th grade) where most EWS research is relegated to
9th grade and later. This could prove to be important for combined schools who can monitor
both the 6th and 9th grade transitions of their students with a common faculty and data
collection methods.
☒I/We have added the required IRB approval and contact information statement on our data
collection instrument and/or in the written invitation to participate (see “Guide to Section
Three…” for statement).
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Part Three: To be answered only by those qualified for expedited or full board status review
categories.
1. Are there any foreseeable risks or discomforts to the subjects? If so, describe the
nature and magnitude of these risks or discomforts.
2. What steps have been taken to minimize the risks or discomfort? Also, for any risk of
physical or psychological harm/discomfort that exists, describe any medical or mental
health (or other professional treatment) and compensation, if any, that will be provided.
Explain how a subject will obtain such information.
3. What are the potential benefits to this study? (Please note that compensation for
participation, including extra credit for students, is not considered a potential benefit)
4. Describe any circumstances under which a subject’s participation may be ended by the
researcher.
5. Will any of the subjects be minors? If so, how will the assent be obtained from the
minor? How will consent by obtained from the parent(s) or guardian? (See “Guide to
Section Three…” document for information regarding the requirements for
documenting the role of outside organizations for gaining assent and/or consent).
6. Additional comments relevant to request for review:

End of Initial Request for Review and Proposal Form. Print this form and all support
materials listed in the checked boxes of section two (above). Once all of the checked
materials have been compiled, please scan all completed documents into one PDF file (which is
considered to be your “proposal packet”) and submit via email attachment to irbhs@lynchburg.edu.
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